
























































.-. thanks to the speed 


and precision of 


Heald Bore-Matics 


The high-speed, automatic machin- 
ery in a modern textile mill would 
have been considered utterly fan- 
tastic back in the days of the old 
spinning wheel. And the speed and 
precision with which this equipment 
is now manufactured would have 
seemed equally incredible — before 
the advent of Heald precision fin- 
ishing machines. 


Yet today —in practically every 
field of industry—Heald Bore- 
Matics and grinding machines are 
continually setting higher and high- 
er standards for accuracy, preci- 
sion, speed and economy. And that 
means faster, easier and better 
production for you. 


Remember — when it comes to 
precision finishing, it pays to come 
to Heald. 


rHe HEALD 
WORCESTER 


Branch Offices Chicago e Cleveland 





Textile Machinery Parts Finished 


5 TIMES FASTER 


on a new Heald Model 222 Bore-Matic 


In this case HERE'S WHY 


Three separate operations performed by one ma- 


chine — replaces three other separate units. 


Quick acting, quick clamping fixture — reduces un- 


productive handling time. 


Continuous cycle — parts on right end are loaded 


while others on left are being borized. 
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WHEN THERE’S AN 
EMERGENCY 


Walter Wreckers get there fast 


x 
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WAUKESHA 
Model 140-GZB 


HIGH OUTPUT 
Six-Cylinder Engine 
4%-in. bore x 52-in. stroke, 
554 cu. in. displ., 188 hp at 
2600 rpm, powering Walter 
Wrecker owned by City of New 
York, Dept. of Public Works. 





@ Traffic has to be kept moving all the time on 
New York City’s bridges. An emergency that might 
impede traffic is handled promptly and efficiently. 
Waukesha engine powered—this Walter Four Point 
Positive Drive Wrecker darts away and speeds to 
the spot as swiftly as a fire engine. 


With its 12-ton capacity, 42000 GVW, its hand 
hoist, power winches and other equipment, the 
Walter Wrecker is rugged and powerful enough 
to settle traffic troubles. And it has the Waukesha 


WAUKESHA MOTOR COMPANY 
TULSA 


NEW YORK 
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power plant to take it there and do it, dependably. 


Built for the job, this six-cylinder Waukesha 
140-GZB High Output Gasoline Engine develops 
188 hp at 2600 rpm. It has a counterbalanced 
crankshaft, magneto ignition, downdraft carbure- 
tion, removable wet cylinder sleeves, Stellite-faced 
exhaust valves and exhaust valve inserts, ar- 
ranged for full electrical equipment, air brake 
compressor and all modern accessories. Get the 
details. Send for Bulletin 1484. 129 


WAUKESHA, 
LOS ANGELES 





WISCONSIN 


INCONEL 


INCONEL' 
noted for its strength and resistance to oxidation at high 
temperatures. A structurally stable alloy, INCONEL 
does not lose its toughness or ductility, due to internal 
structural changes, even after long exposure to high 


a wrought nickel-chromium-iron alloy, is 


temperatures. It is particularly useful for service involv- 
ing high temperatures, cyclic heating and cooling, and 
service where large temperature gradients exist. 


i _ — —)—_— 
CREEP AND RUPTURE PROPERTIES | 


OF COARSE GRAINED” INCOMEL 


| 
— 


210 





Creep- and stress-rupture data for INCONEL up to 
2000°F are outlined in this chart. 


Room temperature mechanical property ranges of 
INCONEL mill forms are shown in the following table: 


A Structurally Stable 
Heat-Resisting Alloy 
For High-Temperature Service 


lent performance in sub-zero temperatures. Strength 
factors increase considerably in this range, without 
appreciable loss of ductility or toughness. 


Corrosion Resistance. The chromium content of 
INCONEL raises its oxidation resistance considerably 
above that of pure nickel, while at the same time its 
high nickel content provides high corrosion resistance 
under reducing conditions. It is highly resistant to fresh 
and salt water, exhaust gases, and most organic acids 
and compounds. 


Fabrication. INCONEL is workable, both hot and cold. 
It is machinable, though high-speed steel tools should 
be used. It can be joined by the usual welding, brazing, 
and soldering processes common to industry. 

Applications. INCONEL is used for manifolds, col- 
lector rings, heaters, lock wires, gaskets, jet blankets 
and combustion liners, thermo-couple coverings, domes 
and transition units in jet-propelled aircraft. 


Forms Supplied. INCONEL is produced in the usual 
mill forms — billets, rods, rounds, flats, hexagons, sheet 
and strip, bars, tubing, wire, and a new T section. It is also 
produced in sand, centrifugal and precision castings. 


FOR FURTHER INFORMATION 
ENGINEERING PROPERTIES OF INCONEL is a 
Technical Bulletin on Inconel that gives a full, factual 
story. It is punched for ring book insertion, and will 
be sent, free, on request for Technical Bulletin T-7. 
And for technical help on specific high-temperature 
metal problems, write fully to INco’s Technical Ser- 
vice Section. 


MECHANICAL PROPERTY RANGES OF INCONEL 





Tensile Properties 


Yield Strength 


© 2%. offset 
1000 pe: 


Rod ond Ber 
Cold Drawn Annecied 25.50 
As-Drawn ’ 80.125 
Hot Rolled 25.90 


Wire 
Cold Drawn Anneoled 
Regulor temper 
Spring 


Sheet 
Cold Rolled Annealed 
Deep Drawing & 
Spinning quality 


Strip 
Annecied 
Spring temper 





€ coe 





Impact Strength 
Charpy U-Netch 
fr—tb 


120-170 230 


180.290 151 
120-210 191.230 








Impact Strength. Charpy tests reveal impact strength 
ranging from 187 ft.-lb. at sub-zero temperatures to 
154 ft.-lb. at 1400°F. 

Spring Properties. INCONEL is used regularly for 
springs at temperatures of 500 to 600 F, because of its 
resistance to relaxation or load loss in this range. 


Low-Temperature Properties. INCONEL gives excel- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


EMBLEM OF SERVICE 


NICKEL 48%, ALLOYS 


MONEL® + "R"® MONEL + “K”"® MONEL * “KR”® MONEL 
"S”"*® MONEL * NICKEL * LOW CARBON NICKEL 
DURANICKEL® * INCONEL® * INCONEL "X”®, 
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| TOUREK 


BALL JOINTS, PIPE PLUGS 
AND QUALITY 


SCREW MACHINE PRODUCTS 





e@ The use of Tourek Ball Joints — the only 
recognized standard — frequently brings about 


simplified design, improved performance and 


lower costs. A wide range of standard types is 


carried in stock to assure prompt delivery. 


® Accuracy, high strength and economy are 
yours by specifying Tourek precision counter- 
sunk pipe plugs. You get these advantages at 
costs which are competitive to old style plugs. 
Stock sizes, available with National Pipe or 
Dry-Seal threads are: 4", %", 4", 4” and 1”. 
Also available on special order in alloy steels, 


aluminum or brass in sizes up to 2%” diameter. 


(oe) 
7 


the latest in high speed single and 6- 
automatics, as well as complete secondary 
equipment including grinding and brazing. 
These production facilities— backed by 30 
years’ experience, assure you “The Best In 
Quality Serew Machine Products.” 
Depend upon Tourek for your screw machine 
product needs, in sizes up to 2%”. 


LITERATURE. Comprehensive dato 
on ony or all Tourek products sent 
promptly upon request . . . write for 
yours now. J. J. TOUREK MFG. CO., 
4701 W. 16th St., Chicago 50, Illinois 


OUREK 


iN .. aa MACHINE Prop 





gest 


| ESTABLISHED IN 1920 


@ The Tourek plant is one of the largest and 


most modern in this field. It is equipped with 
nes 
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NEW Pangborn Continuous-Flo ROTOBLAST* 
BARREL installed in another 
automobile plant 


shows 59% saving 


over former cleaning 
method 


Operation is Automatic 


ARLY reports from one of America’s foremost automobile and Continuous 
makers show its new Pangborn Continuous-Flo ROTO- mi 

BLAST Barrel increases production and reduces costs. Forgings 

are cleaned at a 59% saving over pickling . . . including all costs 

for materials, maintenance, power and labor! 


Labor costs are down because manual handling is eliminated. 
Cleaning has been stepped up to an average rate of 12 tons per 
hour . .. 17 tons an hour on some forgings. And a public relations 
problem has been solved because pickling acid no longer pollutes 
nearby streams. 


GET THE FACTS ON PANGBORN ROTOBLAST. 
Whether you pickle or clean with multiple batch equipment or 
tumbling mills . . . Pangborn has a ROTOBLAST Machine to 
clean faster, better and cheaper. Bulletin 214 gives full details. 1. Forgings ore dumped from tubs onto 
For your free copy write: Pangborn Corp., 3900 Pangborn Blvd., Peeing 
ein O6e 2. An integral flight conveyor feeds 
& ’ forgings to Barrel at an even rate 
Look to Pengborn for the latest developments in Souttbingamennintesaaet 
Blast Cleaning and Dust Control equipment BLAST streome 7 6 
4, Forgings are discharged from Borrel 
to tubs by automatic conveyor. No manual 
handling is necessary 


"TRADEMARK 
OF PANGBORN 
CORPORATION 
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THE NEW 


Polukenit 


INDUSTRIAL TAPES 


TAILORED TO YOUR JOB 


An ext 


JATO unit to aircraft, take-off distances were cut 
50% but power loss existed because the tre- 
mendous jet energy was not completely harnessed 
Upon ignition the terrific initial thrust tended to 
rip the charge loose from its shell. By insuring full 
thrust, Polyken Industrial Tape has virtually added 
an extra ‘‘prop’’ to the already powerful JATO 


boost. Here's how it was done 


Aerojet engineers discussed the power-loss prob- 
lem with a Polyken Sales Engineer and Polyken No. 
276, a Fiberglas*-backed tape, was suggested. 

Polyken No. 276, strong enough to resist a pull of 
14,500 pound-seconds (or 18 times the force of 
gravity), is used to bind the plug and cap assembly 


that secures the charge to the shell. The tape is 


Eighteen times the force of 
gravity is secured with 
Polyken Tape No. 276. Pic 
ture taken at the Aerojet 
Engineering Corp. 


prop” for Jato 


When the Aerojet Engineering Corp. introduced its 


strong enough to keep the charge from moving rear- 


ward when the powerful energy thrust occurs 


We tell you the Jato story as an example of how 
tape that’s ‘tailored to your job’’ can do things 
you never dreamed tape could do. Let us study your 
problem, and we'll come up with a tape that will 
save you money, time and effort. That's a chal- 
lenge. Won't you take us up on it? 


*Reg. U. S. Pat. Off. by Owens Corning Fiberglas C rp 





GET THIS FREE BOOKLET! To help you 
find the tape ‘‘tailored for your job,"’ write for 
your free copy of “Tape is a Tool.” Address 
Polyken, Dept. AIF, 222 W. Adams Street, 


Chicago 6, Illinois, or see your Polyken distributor 











Polyken Industrial Tape, Department of Baver & Black, Division of The Kendall Company 


AvuromorTive Inoustrips, June 15, 1951 











Strong as an ox in bulldozers, too... 
Bundyweld Tubing 


Naturally! 


Bundyweld’s twenty-year record as 
the preferred automotive tubing is 
clear evidence of the extra strength 
it brings to fuel, oil, and hydraulic 
brake line systems of your heavier 
duty jobs as well. 


The only tubing double-walled from a 
single strip, thinner-walled Bundyweld 
is brazed through 360° of wall con- 
tact. It’s lightweight, it’s leakproof. It 
resists vibration fatigue; shrugs off 
stresses and strains, jolts and jars. 
And despite extra strength, ductile 


Bundyweld Tubin 


Bundyweld bends smoothly, 
without structural weakening. 


easily, 


_ Moreover, Bundy’s production tech- 


niques prove just as amazing as 
Bundyweld. Bundy engineers turn out 
exacting bends to specifications, design- 
ing new fixtures when necessary. Your 
fabricated part is inspected stem to 
stern and shipped ready for production. 


Let Bundy® tubing improve your 
product. For more specific information, 
ask a Bundyweld distributor listed 
below or write: Bundy Tubing Company, 
Detroit 14, Michigan. 


DOUBLE-WALLED FROM A SINGLE STRIP 





WHY BUNDYWELD IS BETTER TUBING 


6 Bl 
a 


Bundyweld starts as a 
tingle strip of basic metal, 
coated with a bonding 
metal. Then it's... 


continuously rolled 
twice around laterally 
inte a tube of uni- 
form thickness, and 


Bundy Tubing Distrib 
Bank Bidg. . 
Rutan & Co. 1717 Sansom St. 
Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Boy St. 





passed through a fur- 
nace. Bonding metal 
fuses with basic 
metal, presto— 


Francisco 10, om Pacific Metals Co, Ltd, 3100 19th St. . 


Bundyweltd.. 
double-walled end 
brazed throwgh 360° 
of wail contact. 


and : Cambridge 42, Mass: Austin tasinge Co., inc., 226 Binney St. @ Ci 
Chicage 32, lil.: ‘Lophom, ey Co., 3333 W. 47th Place . 
Son 


SIZES UP 
TO %" 0.0. 


THE NEW 27,500-pound Diesel 
Crawler (above) has just 
been added to the depend- 
able Allis-Chalmers line. 
Bundyweld Tubing, double- 
walled from a single strip, 
sets performance standards 
n oil, hydraulic, and (above) 
fuel lines. 


g 





NOTE the exclusive 
patented Bundyweld 
beveled edge, which 
affords a smoother 
joint, absence of bead 
and less chance for 
ony leakage. 


hattancoge 2, Tenn.: Peirson-Deckins Ke 823-824 Chattonooge 
Elizabeth, New Jersey: A.B. Murray Co., Inc. Post Office Box 476 Philadelphia 3, Penn.: 
Seattle 4, Wash: Eagle Metals re 4755 First Ave. South 


Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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Preference justified by 
on-the-job performance 


From the earliest days of motor car designing, right through to the 
current models, Hyatt Roller Bearings have been built into various 
vital positions. 

And over the years, the on-the-job performance of Hyatts has justi- 
fied the judgment of design engingers w ho had faith in the all-around 
accuracy and quality of Hyatt Roller Bearings. 


With freedom of choice, makers of most cars, trucks, and buses 
choose Hyatts—because of favorable records. Hyatt Bearings Divi- 


sion, General Motors Corporation, Harrison, N. J., and Detroit, Mich. 





HYATT 
SPHERANGULAR TYPE 
ROLLER BEARING 





HYATT 
STRAIGHT CYLINDRICAL 
ROLLER BEARING 
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BOOSTERS 


From ordinary plant air line pressure, Miller Boosters produce hydraulic 
pressures 


(from 200 to 10,000 psi) for driving one or more hydraulic 
work cylinders simultaneously at from 30 to 450 strokes per minute. Ordin- 
arily, the booster operates one stroke for each stroke of the operated work 
cylinders. 

Used in place of conventional type hydraulic pumps, Miller Boosters save 
space and weight, permit convenient portability and are easier and less 
costly to install, operate, and maintain. Also, they hold pressure indefinitely 

-without the motion and heat generation of ordinary pump circuits 

Used in place of air cylinders, the booster driven hydraulic work cylinder, 
which can do the work of an air cylinder ten times as large and heavy. saves 
space and weight at point of application of cylinder thrust 


since the booster 
itself can be mounted separately 


away from the hydraulic work cylinder— 
and either on or off the equipment or machine. 

In many installations, the popular Miller Dual Pressure “Air Miser” Booster 
saves up to 95% of the air normally consumed by direct-driven air cylinders. 
A wide selection of sizes, pressure ratios and mounting styles are available 
for the first time at low cost on a normal delivery schedule because Miller 
Boosters are built up from stock Miller standard cylinder parts to eliminate 
costly designs, patterns and castings. 


Full Details In Miller Bulletin B-200 Sent FREE On Request 


OTHER MILLER PRODUCTS INCLUDE. AIR CYLINDERS, 114" to 20" BORES, 200 PSI OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 1!4" TO 6” BORES FOR 500 PSi OPERATION, 8" TO 14” BORES FOR 


250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 114" TO 12" BORES, 2000-3000 PSI OPERATION. ALL 
MOUNTING STYLES AVAILABLE. 


MILLER MOTOR COMPANY 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY-— DAYTON—ST. PAUL— FORT WAYNE—INDIANAPOLIS 


e MILW AUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE 
Seles and Service from coast to coast 
ST. LOUIS and OTHER AREAS. 





WHEN THE JOB IS 


Ladin 
TRANSPORTS inc 


INTERNATIONAL SIX-WHEEL WESTERN MODEL for Eastern Washington Transports Inc. 
ROSS BRINGS EASE...AND ECONOMY 


GIANT INTERNATIONAL Western” diesel .powered six- 
wheeler features rugged dependability, efficiency, long 
life and driver comfort — outstanding characteristics 
of the International Line. Despite its size and weight, 
this International handles with almost passenger car 
ease ... thanks to the finest in Steering— ROSS. 





The Ross policy of incorporating advancements in 
design as they are proved by exhaustive tests has re- 
sulted in many recent improvements. Current Ross 
models have: 


(1) Increased mechanical reduction . . . (2) More 
compactness ... (3) Reduction in weight... 
(4) Greater arm angular-travel . . .(5) Improved 
metallurgy .. . (6) Increased efficiency. 
Throughout 44 years of leadership in this industry, 
Ross gears have been distinguished for long life, 
simplicity of adjustment and maintenance of long- 
recognized qualities of safety, stability and perform- 
ance. We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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whatever your fob 
for synthetic rubber 





hetic Rubber component 

: p . So, no matter what function synthetic 

rform in your aia depend on Acadia parts. They best meet 

exacting specifications and operating conditions such as moisture, oil, heat, 
wear and age resistance. Molded, extruded, die-cut to close limits -com- 
pounded to meet specific conditions. Acadia engineers will gladly cooperate. 


® Seals © Gaskets © Washers © Cups © Channel @ Strip © “O” Rings 
® Sheet © Tubing © Roll Goods © Cut Parts © Lathe Cut Washers 


Mee 


ACADIAG, her, 


Processors of Synthetic Rubber and 
Plastics + Sheets + Extrusions 
Molded Parts 


L DIVISION WESTERN FELT WORKS. 


Branch Offices in All Principal Cities © 4035-4117 Ogden Avenue ©@ Chicago 23, Illinois P| 
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Cummins 


CUSTOM 


biestls 


Rugged, lightweight, high-speed Cummins Diesels 
perform better because they’re custom-built to fit 
each job. And each engine is actually built twice. 
Assembled, run-in tested, disassembled, inspected 

. then reassembled and tested again. Precision 
. effi- 


cient service and parts organization, enable users 


building, Cummins exclusive fuel system . . 


to get peak performance, less “down-time” and 
more rugged, dependable power from Cummins 


Diesels. See your Cummins dealer. 


T’ 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
Export: CUMMINS DIESEL EXPORT CORPORATION ~ Columbus, Indiana, U.S.A. + Cable: CUMDIEX 


\vromMoTive INnpustrirs, June 15, 195] 


Diesel power by 
CUMMINS 


Lightweight High-speed 
Diesel Engines (50-550 hp) 
for: on-highway trucks 
off-highway trucks + buses 
tractors * earthmovers 
shovels + cranes 

industrial locomotives 

air compressors 

logging yarders and loaders 
drilling rigs 

centrifugal pumps 

generator sets and power units 
work boots and pleasure craft 


XS 
> 
Wik 











FIRST THINGS COME FIRST 


Upon the Spindle Carrier of an “Automatic” 
falls the responsibility of accurately presenting 
and holding the work to — and in contact with 
— the tools. The basic design of the Carrier is 
obviously of first importance in the protection 


of the work spindles from the strain of heavy 
cuts and weight cf the bar stock. Then, in pro- 
portion to the Carrier's ability to handle the 
full load is the importance of any supplemen- 
tary facility that shares the load. 


1. The 1%” Six Spindle CONO- | The thick, heavy ribs resist strain. The tapered front bearing and the spindle 


MATIC CARRIER gives better 


drive gears are within 3” and 9%", respectively, of the collet faces. The 


support to the work spindles { wider spaced bearings give better alignment and load distribution. The 
under heavy loads. Carrier is free of Cross Slide positive stop pressure. 


The entire INDEXING MECH- 
ANISM is supported by the Top 
Bed as well as the Base. There 
are fewer wearing parts. 


The Indexing Head takes the brunt of the indexing load. It is supported by 
the short frame member midway between the Carrier and the Stock Reel. It 
is joined to the latter by strong center shafts. 


The STOCK REEL is designed to The two Stock Reel Bases are independent of the machine and relieve it of 
handle longer and heavier the heaviest part of the bar load during the cutting and indexing move- 


loads. 


ments. Adjustable alignment gives freer stock-feed action. 


Buyer's Comparison Chart will guide you to full information 


A Comparison of ALL Automatics is in Favor of Cone / 


& CONE AUTOMATIC 
onomatic}-==- 
6 WINDSOR, VT, U.S.A. 
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_ installation of a Wean-Hallden 
Synchronized Automatic Shear Line as- 
sures you the most efficient shearing op- 
eration available today. The Wean-Hall- 
den, while actually requiring less floor 


space, delivers up to twice the production. 


Infinite variable lengths from 12-inches to 
12-feet at speeds up to 200 FPM with ac- 
curacy better than commercial tolerances 
means faster production, reduced labor 
costs and minimum scrap loss for you. Be- 


fore You Buy—Investigate Wean-Hallden. 


eas Spupmeil Copot 


CLEVELAND 











Ether Way ~YOU'RE ON 
THE ROAD TO BETTER 
POWER BRAKING! 


There's no need to be puzzled about the question of efficient 
power braking for any commercial vehicle. Where the 
Preference is for a hydraulic system, Hydrovac, with over 


two and a half million installations, has proven itself the 
undisputed leader in its field. And for vehicles where air 
acvoted brakes are the choice, the new Bendix Air-Pak 

ydraulic power braking unit is foremost in its field. 


Pak, similar in design and principle to the Hydrovac, 
ges air pressure into hydraulic pressure by means of 
direct connected pistons, thus combining all the well 
en advantages of hydraulic brake action with an air 
@ system. 


ucts of twenty-five years of practical braking experi- 
, these outstanding power braking- systems offer 
f, more positive and better controlled braking. And in 
the vacuum and the air actuated units, brakes can be 
ied instantly by foot power alone—a safety factor of 
dous importance. Remember, regardless of size of 
le or whether your preference is for vacuum or air 
ted brakes, for the industry's finest power braking 

ms—specify Bendix* Hydrovac* or Bendix Air-Pak. 
‘PREG. &. 5. PAT. OF. 







BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY 
BENDIX - Si¢hics- SOUTH BEND 


Export Setes Bendix intermattonal Division, 77 Fifth 
Ave. Mow Yorn 11, N.Y. + Canadien Seles: Bendix- 
Ecthpse of Conede, Lid, Windsor, Onterie, Concde 














Bendix 
Products 
Division 
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High Spots of This Issue 


Air Force Multifuel Lightweight Diesel 
A simple two stroke, lightweight, aircooled Diesel engine is 
being developed by the Air Force. It is capable of operating 
on fuels ranging from common Diesel oil through 100-octane 
aviation gasoline. Operation involves two-step controlled fuel 
injection described on page 32. 


The Fastest ''500" 


Only six cars crossed the finish line at the 35th Annual Indian- 
apolis Speed Classic this year. Winner, “hands down,” was 
Lee ;Wallard of Altamont, N. Y. His average, 126.244 mph. 
Complete details start on page 34. 


A Self Contained Axle Plant 


Recent considerable increase in size and addition in equip 
ment has made the self contained axle plant of the Salisbury 
Axle Works one of the largest axle producers in the entire 
industry. This account stresses some of the keynotes of its 
success in axle mass-production. Page 38. 


Fabricating Honeycomb Aircraft Components 
Among the many new and critical structural problems in mili- 
tary aircraft is the control of weight in control surfaces which 
have traditionally been covered with fabric or thin sheet metal. 
Northrop Aircraft has been using a control surface of honey- 
comb construction interestingly described, page 42. 


Mass Producing Farm Tractors 
As part of the present emergency effort the Tractor Div. of 
Allis Chalmers has been delivering a finished machine at the 
rate of one every two-and-a-half minutes. The advanced equip- 
ment making this mass production: possible is reviewed, be- 
ginning page 48. 


21 New Product Items 

And Other High Spots, Such As: 
Changing properties of metals by bombarding with electrons; 
Simca starting production on new Aronde model; military 
emphasis at Quality Control Convention; the Business Pulse; 
and drilling cast iron with carbide tipped tools. 
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(Advertisement) 


RYERSON STEELGRAMS 


Following are a few paragraphs on the steel situation as we see it here at Ryerson. 
We hope you will find them helpful in making the most of available steel. 





Users of steel from stock get a little help from the current NPA ruling which 
assures warehouses of some steel. And CMP, expected in July, may use the same 
warehouse formula for the first few months. The ruling sets up nine months of 1950 
as a base period; promises warehouses at least 85% of their average monthly receipts 
of most carbon steel products during that time. But, of course, this does not mean 
ample steel for all because: a) There is no separate provision for DO rated tonnage 
from warehouse — it must he taken from the 85%. b) Volume of this DO rated tonnage 
is growing steadily. c) Géneral demand continues high. d) The ruling does not 
apply to alloy and stainless steels. 





However, steel users can take the following steps which may prove worthwhile: 
1. Whenever possible give us alternate sizes, gauges and qualities that may be used 
when your exact requirement is not available. Also let us know minimum acceptable 
length as we may be able to fill your order from "shorts." 








2. Extend DO ratings when they apply, because by law we must give rated orders 
first consideration. 

S. Remember that a DO rating can now be applied when ordering limited quantities of 
most steel products for maintenance, repairs and minor capital additions. (NPA 
Regulation No. 4.) 





4. Keep in touch with us. Remember, our stocks change constantly; so steels we 
can't supply today may be on hand next time you call. 





NPA Order M—14 limiting use of nickel bearing types of stainless can't help but have 
wide effect among users of Type 302. But Ryerson plants have added stocks of Type 
430 sheets. This 17% chrome-alloy stainless resists corrosion in mild form and is a 
practical substitute for Type 302 in certain applications. 








More on stainless changes. Restrictions on use of Type 347 stainless steel require 
most manufacturers to employ a substitute analysis. Type 321 (stabilized with 
titanium instead of columbium) has also been added to Ryerson stocks — a satisfac= 
tory alternate for 347 in almost all applications. 





With defense program scrambling alloy picture, wisdom of buying alloy steels on 
basis of hardenability as well as analysis becomes more evident. Users forced to 
work with unfamiliar and leaner types can buy on hardenability with safety from 
Ryerson because of the Ryerson Certified Steel Plan of testing all alloys in stock 
— sending hardenability report with every shipment. 





Ryerson named exclusive distributor of Rockrite tubing by Tube Reducing Corp. 
Manufacturers will welcome the closer I.D. tolerance, better I.D. finish of Rockrite 


for hydraulic cylinder applications. Stocks spotty but we suggest you discuss your 
application with us. 





New Steel Data Book. Just off the press, the new edition of the Ryerson Steel Data 
Book contains steel specifications and comparisons, tolerances, weight and con-— 
version table — over 250 pages of helpful information. Write for your copy, 

Dept. 55. Address your nearby Ryerson Plant. 





JOSEPH T. RYERSON & SON, INC. STEEL-SERVICE PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © DETROIT © CINCINNATI 
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Ford to be in Full Production 
of "52 Models in October 


The Ford Motor Co, will be in “full 
production” on its 1952 models in mid- 
October, the manager of its local $35 
million stamping plant in Buffalo, 
N. Y., recently revealed. “Our tooling 
program is well advanced now,” Alton 
J. Hole, plant manager, said. 


Tooling Delayed For 
New Dodge Engine 


The latest information indicates that 
the tooling program for the new Dodge 
V-8 engine has been delayed and that 
production will not get underway until 
some time next year. DeSoto, however, 
is progressing with its V-8 tooling and 
should be in production with a pilot line 
within the next two or three months. It 
is also reported that Chrysler Hydra- 
guide hydraulic power steering will be 
offered on DeSoto 1952 models. Accep- 
tance of the steering unit on 
Chrysler Div.’s cars has exceeded expec- 
tations, even at the optional price of 
$175. 


power 


New Hydra-Matic to Have 
Additional Gear Range 


Information on the improved Hydra- 
Matic transmission developed by GM’s 
Detroit Transmission Div. reveals that 
it will have an additional gear range 
especially adapted for traffic driving 
and also for operation in hill country. 
Through improvements in valving, the 
transmission is much smoother in oper- 
ation than previous designs, and is also 
said to give better fuel economy. It will 
be introduced on at least one GM line 
on 1952 models. 


Hudson Earnings Fail to 
Match Sales Climb 


Although sales of cars to dealers in- 
creased nearly 60 per cent in the first 
quarter of this year, net earnings of the 
Hudson Motor Car Co. were up only 12 
per cent above the same period a year 
ago. Profit for the first quarter was $2.5 
million. The disproportionately small 
increase in earnings as related to sales 
was attributed to higher labor and ma- 
terial costs, price controls, and higher 
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RESTYLED FOR ‘51 


Completely restyled, redesigned, and re-engineered, 1951 Henney-Packard funeral 
cars and ambulances have the new Packard commercial chassis which has a 156-in. 
wheelbase. The vehicles are powered by a Packard engine delivering 150 hp, or 155 hp 


with the optional Ultramatic Drive. The 
shown 


taxes. The terrific upsurge in sales to 
dealers in the first quarter indicates 
that Hudson was building cars at a 
greatly exaggerated rate to build inven- 
tories against an anticipated severe 
curb on materials. However, restrictions 
were not as great as had been expected, 
and this fact, coupled with the unrea- 
sonable sales lag that hit the entire 
industry in April and May undoubtedly 
led to the two weeks suspension of 
Hudson production late in May. 


OPS Permits Chrysler 
Price Boosts 

Price increases granted Chrysler by 
the OPS on cars equipped with the new 
V-8 overhead valve engine are con- 
sidered a promising development for 
companies planning to bring out new 
models late this year or early in 1952. 
Price increases of $251.19 to $261.38 
were allowed on the basis that the cars 
are new in design, structure, and power 
plant, and are not counterparts of 1950 
models bearing the same name. The 
OPS action indicates that the govern- 
ment is prepared to recognize tooling 
costs on completely new models in 
establishing ceiling prices. Companies 
known to have changes under develop- 
ment for 1952 models to the extent that 
they can be classified as new and dif- 
ferent raodels include Ford on part of 
its line, Nash, Studebaker, DeSoto, and 
possibly Dodge. 


Nu-3-Way Henney-Packord funeral car is 
above. 


NPA Puts Car Output 
On Quota Basis 


Revising its materials limitation for- 
mula, the NPA has issued M-68, which 
places passenger car production on 
a semi-quota basis industrywise, but 
which leaves the individual manufac- 
turer free to set his own unit pattern. 
The order was drafted so as to permit 
third quarter production of about 1 mil- 
lion units under present schedules as 
to models and sizes. It will be more 
if a shift is made toward lighter models 
and less if production is centered on 
heavier and costlier models. 

In working out the order, the third 
quarter 1950 was selected as the base 
period. A flat 37 per cent cut was 
applied to arrive at the 1.2 million fig- 
ure, then each individual manufacturer 
was allotted a percentage of the overall 
total on the basis of his standing in 
the industry. The percentages estab- 
lished in the order are: General Motors, 
41.35; Chrysler, 21.65; Ford, 21.35; 
Studebaker, 4.25; Nash- Kelvinator, 
3.30; Hudson, 2.95; Packard, 2.15; 
Kaiser-Frazer, 1.55; Willys-Overland, 
1.00; Crosley, 0.35; and Checker Cab, 
0.10. 

In arriving at the amount of ma- 
terials to be used, the NPA used as a 
basis the amount of each of the three 
metals—steel, copper, and aluminum— 
consumed per car as of January 1950. 
And in addition to alloting percentages 
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January 
February 
March 
Total Three Months 
Apri! 


Total Four Months 


1951 DOMESTIC 


3 Mos. 


4 Mo. 1951 
4 Mo. 1960 








1951 MOTOR VEHICLE FACTORY SALES FROM U. S. PLANTS* 


TRUCK FACTORY 


10,001- 
14,000 


Total Vehicles 


1961 1950 


581, 362 
475.465 
580 662 


Trucks 
127,683 
111,935 
136,794 


376,312 
135,415 


606 833 
618,321 
755 022 


1,980,176 
639,313 


2,619 489 


1,637,489 
968,311 


511,727 2,196,890 


SALES BY G.V.W.* 


16,001- 
19,500 
5,528 


4,680 
3,719 


14,001- 
16,000 
16,957 
14,775 
17,987 


49,719 
18,605 


68 324 
52,432 


Over 

26,000 
3,180 
3,289 


Total 
109 , 262 
94,853 
118,270 


13,927 
5,165 


19,082 
12,486 


2 322,385 
117,519 
1 


3, 
9, 
3, 
3, 
7, 


439,904 
358 418 








of materials to be used as each firm 
sees fit, as much as 40 per cent of the 
quarterly quota may be used in any 
one month. No extra materials will be 
allowed for filling rated orders which 


must come out of the above quotas.” 


NPA estimates permitted production 
under the order should be about 29 per 
cent less than the fourth quarter 1950 
figure of 1,677,000 units and a cutback 
of 25 per cent in first quarter 1951 out- 
put of 1,601,000 cars. 


GM Buys Land for Expansion 
of Harrison Radiator 


General Motors Corp. has purchased 
9 acres of land adjacent to its Harri- 
son Radiator Div.’s plant in West Lock- 
port, N. Y. The acquisition was made 
to provide space for expanded manu- 
facturing facilities. There have been 
numerous reports of a large, new GM 
plant to be built in the Buffalo area. 
The acreage purchased is much larger 
than the area now occupied by the 
West Lockport plants—about 65 acres. 
Beyond confirming the fact that the 
land had been acquired, Douglas B. 
Whitney, general manager, Harrison 
Radiator Div. in Lockport, was unable 
to throw light on any future develop- 
ments that may be planned. 


Westinghouse to Build Jet 
Plant Near Columbus, O. 


The largest single plant yet to be 
constructed by Westinghouse Electric 
Corp., a half-mile long manufacturing 
plant to be used for the production of 
jet engine components and, after de- 
fense needs are met, for electric home 
appliances will be built near Columbus, 
O. A 350-acre site on Route 40 has been 
purchased, and construction will start 
immediately. The plant will have 1.9 
million sq ft of floor space. 
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Pontiac Building New 
Plants for War Work 


GM’s Pontiac Motor Div. well 
along with construction of two new 
plants to be used for military projects. 
The building program will add more 
than a million sq ft to Pontiac’s facili- 
ties. Construction is ahead of schedule 
on a 446,745 sq ft plant for production 
of medium caliber cannon. The job will 
require 1800 operations and about 1250 
machine tools. A second new building 


is 





has been started to house production of 
an amphibious cargo carrier, and is 
scheduled to be finished early next year. 
It will have an area of 620,900 sq ft. 
Pontiac is to build the automatic trans- 
mission, chassis and hull, and assemble 
the vehicle. An existing plant formerly 
used for storage is being refurbished 
for production of Army rockets. The 
three projects will reqnire approxi- 
mately 1300 suppliers, involving mil- 
lions of dollars for parts, assemblies, 
materials, tools, dies, jigs, and fixtures. 


Chrysler Testing Tanks 
at New Proving Grounds 


Chrysler is already using its new 
3800-acre proving ground about 50 
miles*west of Detroit for testing tanks 
for the Army. Tanks being tested are 
experimental models, and have no rela- 
tion with Chrysler’s tank production 
assignment which will be carried out at 
a new plant under construction at 
Newark, Del. The tank testing opera- 
tion is on a minor scale and is not ex- 
pected to develop into any sizable proj- 
ect. 


Firestone Gets $62 Million 
Gun Contract 


A $62 million contract for the con- 
struction of new-type three-in. twin 
anti-aircraft guns and mounts has 
been awarded to the Firestone Tire & 


MODEL 
CHECK 


Shown checking air- 
craft conversion prog- 
ress on a 70 by 35-H# 
scale model of the vast 
Willow Rur plant is 
Edgar Kaiser, Kaiser- 
Frazer Coro., presi- 
dent, right. The air- 
planes on the assembly 
line are exact replicas 
of the Fairchid C-119 
cargo planes which K-F 
will build for the Air 
Force. With Mr. Kai- 
ser, left to right, are 
K-F executives Harvey 
Smith, aircraft works 
manager; John Hallett, 
vice president and gen- 
eral manager, and 
John Tacke, operatio.s 
manager. Scaled 1/4-in. 
to the foot, the three- 
dimensional model em- 
bodies new layout 
techniques which hove 
cut conversion plan- 
ning time to a third of 

normal. 
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Rubber Co. by the Navy’s Bureau of 
Ordnance. A development of Navy Ord- 
nance, the new gun will be installed on 
board ships to replace four-gun 40 mm 
mounts which were used during World 
War II. The Firestone contract covers 
tooling, materials and spare parts. 


L. A. Young Awarded 
Shell Contract 


The L. A. Young & Wire Corp. has 
been awarded a $7 million contract for 
the production of shells at its Trenton, 
N. J., plant. The order calls for com- 
plete production of the shell which is 
90-mm size and contains a tracer ele- 
ment. Construction of a new building 
and conversion of certain existing fa- 
cilities is included in the contract. 


Navy to Spend $192 Million 
for Airstrips 


The Navy is readying a construction 
and improvement program involving ex- 
penditures of $192 million to provide 
airstrips able to accommodate its fast- 
est jet fighters and other latest types 
of high speed aircraft. 


Collapsible Jet Helicopter 
to be Built for Army 


A collapsible, lightweight, jet-pow- 
ered helicopter will be built for the 
Army by the American Helicopter Co., 
Manhattan Beach, Calif. The new, sin- 
gle-place helicopter is designed for max- 
imum ease of maintenance under field 
conditions. Two men can collapse it and 
load it aboard a jeep. 


Award Link Aviation 
$7 Million in Contracts 


Link Aviation Inc. has received $7 
million in defense contracts. The latest 
contracts have increased Link’s backlog 
of defense orders to about $32 million. 


Bell Aircraft Has War Orders 
Totaling $225 Million 


The Bell Aircraft Corp. said that its 
defense orders have soared to more 
than $225 million, seven times greater 
than its backlog a year ago, and em- 
ployment has jumped by nearly 100 per 
cent since the end of 1949. President 
Lawrence D. Bell, in his annual report 
to stockholders, said that the again- 
mushrooming company is developing 
and producing helicopters, guided mis- 
siles, rocket motors, radio - guided 
bombs, special experimental aircraft 
designed to travel at supersonic speeds, 
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and intricate electronic equipment. In 
addition, Bell has substantial subcon- 
tracts to build jet engine nacelles for 
heavy-duty B-36 and B-47 long range 
bombers. 


Slowdown of Defense 
Orders Indicated 


Although official confirmation is not 
available, reliable sources indicate that 
original commitments for military 
items under defense contracts are being 
shaved. One indication is that produc- 
tion of Plymouth cars at Chrysler’s 
Evansville plant will continue along 
with output of plane hulls. Originally, 
passenger car building was scheduled 
to be moved to Detroit. Some reshuffling 
of body work will be necessary with the 
Briggs Evansville plant taking it over, 
but passenger car output will go on at 
Evansville. There have been other indi- 
cations from industry officials that the 
desperate urgency among military pro- 
curement officers has tapered off, and 
that initial production quotas on several 
large contracts have been reduced. The 
decision to cancel the Chevrolet jet en- 
gine contract and replace it with the 
piston engine originally scheduled for 
Hudson reflects the slowdown in mili- 
tary haste. 


Battelle Research Centers 
on Ceramics for Jets 


Interesting research is underway at 
Battelle Memorial Institute on the pos- 
sibility of ceramics for high tempera- 
ture power plants, such as jet engines 
and gas turbines. Current investigation 
centers around reasons why ceramics 
shatter under impact, since according 
to theory, internal forces in ceramic 
material are greater than those in 
metal. 


DETACHABLE 


Trailmobile Co. offi- 
cials are shown inspect- 
ing specially - built 
Trailmobile military 
trailers, designed to 
transport high explo- 
sives at the Kingsport, 
Tenn., plant of the 
Holston Defense Corp. 
Josef Weber, plant 
manager of Trailmo- 
bile’s Cincinnati plant, 
is shown pointing out 
to Paul W. Heasley, 
company controller 
and assistant treasurer, 
the automatic props 
which can be controll- 
ed and operated by 
the driver while in his 
tractor cab, making st 
possible to detach the 
tractor from the trail- 
mobile almost instantly. 


GE to Build Jet Parts 
Plant at Louisville 


General Electric will build a $14 mil- 
lion plant at Louisville, Ky., for the pro- 
duction of jet engine parts. A 700-acre 
site has been acquired, and construction 
will start soon on the project which will 
include five factory buildings of 600,000 
sq ft each, a warehouse 300 by 2000 ft 
and an administration and laboratory 
building. 


Navy May Build Jet 
Plant at Detroit 


The Navy has requested an appro- 
priation of $35 million to build a plant 
in the Detroit area to be operated by 
Chrysler for production of jet engines. 
The plant would be a permanent fa- 
cility, similar to the Tank Arsenal at 
Detroit. Chrysler has a contract to 
build J-48 jet engines. 


Navy Awards $6.5 Million for 
Jet Test Facilities 


The Navy has awarded a $6,580,000 
lump sum contract for the construction 
of test facilities at the Naval Aeronau- 
tical Turbine Laboratory, Trenton, 
N. J. This is the largest single con- 
struction contract at the $22,750,000 
laboratory where the Navy will test 
airplane engines built to its specifica- 
tions. The contract awarded calls for 
construction of a high pressure blower 
and refrigeration wing, a test wing, 
and miscellaneous buildings to house 
brine and fuel pumps and two small 
substations. The most important part 
of the latest construction will be the 
test wing. It will include structures 
for a turbo-prop cell; two sea level 
cells; and two high altitude cells. 
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CHRYSLER FOR DEFENSE 


Designed specifically to meet civilian defense requirements, the 1951 Chrysler am- 

bulance can be transformed quickly from a six-passenger, four-door sedan into a two-cot 

ambulance. The 1951 model is all-steel and is mounted on the standard Royal chassis 
of 1251/, in. wheelbase. It is powered by a Chrysler 116-hp engine. 


Fowler McCormick Resigns as 
Int'l Harvester Chairman 


Fowler McCormick, chairman of the 
board, International Harvester Co., has 
resigned, but will continue as a member 
of the board. The company’s top man- 
agerial powers vested in John L 
McCaffrey, president, under a recent 
amendment to the company bylaws 
which makes the president of the com- 
pany the chief executive officer. 


are 


1950 U. S. Gasoline Demand 
Hit All-Time High 


More than three billion gallons high- 
er than the 37,515,278,000 gallons con- 
sumed in 1949, demand for 
gasoline rose 8.26 per cent during 1950 
to an all-time high of 40,613,400,000 
gallons, the American Petroleum Insti- 
tute reported recently in annual 
Survey of gasoline consumption. The 
peak month for gasoline consumptior 
Was August, when 3,863,148,000 gallons 
of fuel were bought. June and July 
ranked second and third respectively. 
The top three gasoline consuming states 
retained their 1949 positions: Califor- 
nia was first with 3,854,591,000 gallons; 
Texas next with 2,953,511,000 gallons; 
and New York third with 2,647,931,000 
gallons. 


domestic 


its 


Metals Society Names New 
Officers and Trustees 


At the annual meeting of the nom- 
inating committee, the American So- 
ciety for Metals named the following 
to serve as officials and trustees for the 
1951-52 term: for president: Dr. John 
Chipman, head, Dept. of Metallurgy, 
Massachusetts Institute of Technology; 
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for Ralph L. Wilson, 
director of metallurgy, Timken Steel 
and Tubes Div., Timken Roller Bear- 


vice-president: 


ing Co.; for treasurer: Ralph L. Dow- 
dell, head, Dept. of Metallurgy, Univer- 
sity of Minnesota; for trustee (new): 
George A. Roberts, chief metallurgist, 


(will serve as ASM past president) ; 
Dr. John Chipman, Ralph L. Wilson, 
W. H. Eisenman (will serve as ASM 
national secretary) and Ralph L. Dow- 
dell. 


Wilson Optimistic About 
Fourth Quarter Output 


Even though muddling and confusion 
among government officials charged 
with controlling automobile production 
is probably worse today than at any 
time since the start of the Korean War, 
strangely there is more optimism in the 
industry about production in the last 
quarter of this year than has been 
heard for several weeks. C. E. Wilson, 
GM president, predicts that the mate- 
rials situation in the third quarter will 
be difficult, but during the fourth quar- 
ter will improve and will be in balance 
with defense requirements by the first 
quarter of next year. Considering Mr. 
Wilson’s phenomenally successful per- 
formance as a forecaster of industry 
trends, his prediction is a hopeful note 
in a thoroughly confused situation. 

The clamor for easing of credit regu- 
lations to permit 18 or perhaps 2i 


UNDER CONSTRUCTION 


Shown at the right in this drawing is the Packard Motor Car Co.'s giant one-story 

building for turbojet engine production now under construction. The jet plant will cover 

over 700,000 sq ft on a site adjoining Packard's proving grounds, just north of Utica, 

Mich. A new car service ports warehouse, at left, scheduled for completion next 
September, is 415,000 sq ft in area. 


Vanadium-Alloys Steel Corp.; for trus- 
(new): J. B. Johnson, chief of Ma- 
terials Div., Wright-Patterson Air 
Force Base, Dayton, O. 

The ASM Board of Trustees for 1951- 
52 will include, in addition to Messrs. 
Roberts and Johnson, the following 
members: J. B. Austin, director of Re- 
search Laboratories, U. S. Steel Co., 
Kearny, N. J. (present trustee); Dr. 
James T. MacKenzie, chief metallurgist, 
American Cast Iron Pipe Co., Birming- 
ham (present trustee); Walter E. 
Jominy, staff engineer, Chrysler Corp. 


tee 


months for time balances on automo- 
biles is growing. There seems to be 
little chance for relief from the Federal 
Reserve Board, but dealers and some 
manufacturers are supporting action 
that would require modification of 
Regulation W as part of an extension 
of the Defense Production Act, which 
expires June 30. Smaller automobile 
companies generally are opposed to 
current credit regulations, but Mr. Wil- 
son has stated publicly that he still 
favors credit controls as necessary to 
curb inflation. 
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USAF Orders Lockheed F-94D 
Into Production 

Air Force has ordered into 
production a single seat, fighter bomber 
version of the Lockheed F-94. It is des- 
ignated as the F-94D. The only releas- 
able information at this time is that 
it will be powered by a Pratt & Whit- 
ney J-48 jet, rated at 6250 lb of thrust. 
It will be similar in appearance to the 
F-94C interceptor. 


Firestone and Cities Service 
Form Chemical Subsidiary 


The formation of the American Pet- 
rochemical Corp. for the manufacture 
of essential chemicals from petroleum 
hydrocarbons was announced recently 
by Harvey S. Firestone, Jr., chairman, 
the Firestone Tire & Rubber Co., and 
W. Alton Jones, president, Cities Ser- 
vice Co. The new company has devel- 
oped plans for construction of a large 
modern chemical plant, the production 
of which ultimately would encompass 
the fields of plastics, synthetic rubber, 
additives for lubricating oil, cracking 
catalysts, anti-freeze and many high 
volume petrochemicals. 


Philadelphia Center to Line 
Up Subcontractors 

To line up potential subcontractors, 
modern merchandising methods are 
being used in a defense production ex- 
hibit that was officially launched re- 
cently as a permanent project of the 
Chamber of Commerce of Greater 
Philadelphia. The city’s new Business 
Development Center will serve as a 
continuing exhibit for prime and sub- 
contractors and as an information bu- 
reau for the latest military production 
requirements. Every two weeks, new 
exhibits of military production units 
will be placed on display by industry 
and various branches of the armed 
forces. Represented in the Center’s 
first two-week exhibit were such lead- 
ing prime contractors as the Bendix 
Aviation Corp.’s Bendix Radio Div., 
R.C.A. Victor Div. of the Radio Corp. 
of America, Commercial International 
Co., Phileo Corp., and many others. 


Ford Postwar Equipment 
Cost $220 Million 


Machine tool and equipment suppliers 


have benefited from the tremendous 
modernization and expansion program 
started by Ford in 1946. Del S. Harder, 
Ford vice president in charge of manu- 
facturing, recently told 500 suppliers at 
an open house held at the Transmission 
Plant in Cincinnati that since the end 
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of the war Ford has ordered $150 mil- 
lion worth of machine tools and $70 
million in equipment for its automotive 
plants. He said that one-half of this 
amount is still outstanding. He also 
revealed that Ford’s defense contracts 
will require hundreds of machine tools, 
costing tens of millions of dollars. The 
aircraft engine program in Chicago will 
rejuire 2700 machine tools, costing an 
estimated $49 million. The medium tank 
contract calls for 600 machine tools 
and 200 welders, at an estimated cost 
of $23 million, most of which still are 
to be purchased. 


Tractors Worth $819.5 Million 
Shipped in 1950 


Manufacturers’ shipments of tractors 
during 1950, according to a report just 
released by the Industry Div., Bureau 
of the Census, amounted to 698,031 
valued at $819,520,000 as compared 
with 720,644 units during 1949 whose 
wholesale value amounted to $792,881,- 
000, a decrease of three per cent in 
units but a gain of three per cent in 
value over 1949. Of the 698,031 tractor 
shipments during 1950, wheel type trac- 
tors accounted for 499,604, tracklaying 
type 44,600, and the garden-type 153,827. 
Their wholesale values were $573,784,- 
00Q $223,487,000 and $22,249,000 re- 
spectively. Shipments of attachments 
and parts amounted to $281,423,000. 


Continental Adds to 
Detroit Plant 
Continental Motors Corp. will in- 
crease its Detroit manufacturing facili- 
ties floor space by about 25 per cent 


with an addition to its plant there. In 
addition to manufacturing area, the 
project will include a new administra- 
tion and engineering building. The ex- 
pansion, is required because of increased 
production of singie-cylinder air-cooled 
engines for military and civilian use, 
ranging in size from % to 2%-hp. Or- 
ders for these small engines are cur- 
rently at a record high, running ap- 
proximately 160 per cent greater than 
a year ago. 


New Purolator Plant in 
Ringtown, Pa. 


Purolator Products, Inc., Rahway, 
N. J., will increase production in the 
early fall when a new factory will be 
opened up in Ringtown, Pa. Farm and 
automotive filters will be manufactured 
in the new Pennsylvania plant, which 
will contain 40,000 sq ft of floor space. 


Canadian Plants Tool to 
Make U. S. Trucks 


Two Canadian plants are tooling to 
produce 1236 American-designed trucks 
for Canada’s armed services during the 
next year. Defense Production Minister 
C. D. Howe announced that the 2% and 
%-ton trucks would be produced by the 
Chrysler Corp. of Canada at Windsor, 
and by General Motors at Oshawa. Mr. 
Howe also said patent difficulties that 
have delayed Canadian production of 
Jeeps were nearing a solution. Pro- 
duction of American-designed military 
vehicles in Canada was described as 
part of this country’s decision to stand- 
ardize weapons with those used by 
U. S. forces. 


RUBBER SUBWAY 


This is an artist's impression of an unloading plattorm of the new conveyor belt sub- 
way system proposed for New York City rapid fransit use. Ten-place passenger cars 
(clear plastic tops not shown for detail) slow down after two-minute trip between 
Grand Central Station and Times Square to 11/2 mph speed of unloading belt. Pas- 
sengers sfep out of cars and walk off far end of moving platform. Using the continuous 
loading principle of the conveyor belt, the new subway plan hos been engineered by 
the Goodyear Tire & Rubber Co., and the Steohens-Adamson Manufacturing Co., 
Aurora, il. 











Small Suppliers Aid 
Chrysler War Work 


The important part of small suppliers 
in the defense program has been re- 
vealed in a report of the Chrysler Corp. 
The company says that more than 1200 
individual suppliers from all sections 
of the country already have assign- 
ments, and an additional 2000 will be 
added soon. The number will be ex- 
panded even further as the defense pro- 
gram progresses. During World War 
II, Chrysler employed about 15,000 sup- 


pliers. Currently for its defense and 
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addition to heat treat furnaces, spray 
booths, washers, piping, and miles of 
conveyors. 


Pontiac Has Heavy Duty 
Generator as Special 


According to a recent announcement, 
GM’s Pontiac Motor Div. has released 
as special equipment a new heavy duty 
50-amp generator to replace the 35- 
amp city police generator which has 
been supplied for several years. It will 
be of particular value to fleet operators 
in meeting the electrical requirements 


STRUCTURE FOR STORES 


Nearing completion is the new Cummins Engine Co., Inc. stores center building (upper 


center) 


Its 92,000 sq ft of floor space and an extension of 9600 sq ft to the 19-month 


old DD fuel pump building (left center) will increase the size of the plant by more 
than 30 per cent 


civilian 
supplier 
towns in 
countries 


has 8500 
cities and 


production, Chrysler 
companies in 1247 
11 states and four foreign 
Eighty-eight per cent of 
these are small businesses employing 
less than 500 with nearly 
6000 having fewer than 100 workers. 


persons, 


Chrysler to Machine Most 
of Tank Engine Parts 


Chrysler is planning to machine all 
major parts of the tank engine it will 
build at New Orleans. All casts, 
standard parts, and accessories, 
however, will be bought from about 350 
suppliers. To equip the plant will re- 
quire about 1350 machines, 4800 fix- 
tures, 8500 tools, and 7500 gages, in 


forg- 


ings, 


of cars with 


phone installations. 


equipped radio or tele- 
One of its major 
features is the ability to operate safely 
even at maximum speeds whereas the 
former type was limited to 60 mph. 
Dimensionally, the new unit has the 
ame length as standard while diam- 
s only 9/16-in. greater. A special 
regulator and a 19-plate storage bat- 
tery are included in the package. The 
special advantages of the new gener- 
ator are: (1) 43 per cent greater ca- 
pacity than the former city police unit; 
25 per cent greater than the standard 
generator. (2) Cut-in at lower speed 
than standard. (3) Safe operation 
even at maximum car speeds. (4) Many 
special installation parts formerly re- 
quired are no longer necessary. 


eter 





Six General Electric Units 
To Become Departments 


Six manufacturing affiliates of the 
General Electric Co. will become depart- 
ments of the parent company on June 
30. The affiliates are Carboloy Co., 
Inc., General Electric X-Ray Corp., 
Locke Inc., Telechron Inc., Monowatt 
Inc., and the Trumbull Electric Manu- 
facturing Co. 


UAW-CIO Wins Election 
at Cadillac Tank Unit 

The UAW-CIO has won collective 
bargaining rights in an NLRB election 
at the Cadillac tank plant in Cleveland. 
Of the total number of eligible votes 
82 per cent went to the UAW-CIO, and 
13 per cent to the AFL. The UAW also 
won a separate vote among wood, pat- 
tern, and model makers. 


Dow Develops Catalyst 
To Up Rubber Output 


The Dow Chemical Co. has announced 
development of a new chemical catalyst 
which is said to increase substantially 
the yield of synthetic rubber from the 
same amount of raw materials now used 
with other methods. The new product, 
a calcium nickel phosphate, will convert 
approximately 92 per cent of butylene 
into butadiene when proper adaptations 
in equipment are made, according to 
Dow. With the new process, less gases 
having only fuel value are produced. 
Conversion of equipment for use of the 
new catalyst is said to be relatively 
simple and inexpensive. With catalyst 
currently being used, conversion of 
butylene into butadiene is running 
about 70 per cent. 


General Controls Builds 
Plant Addition 


Construction on a 24,000 sq ft addi- 
tion to the present engineering build- 
ing has been started at the Glendale, 
Calif., plant of General Controls Co. 


Harnischfeger to Build 
New Diesel Plant 


The Harnischfeger Corp. of Milwau- 
kee will start production of Diesel en- 
gines next October in a new plant to be 
built at Crystal Lake, a Chicago sub- 
urb. The engines will range in size 
from one to six cylinders. Currently 
Harnischfeger is operating seven plants 
in Wisconsin and Michigan. 
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FRENCH 


JET 


Developed by the National Aeronautic company of France, this new jet-propelled 
helicopter is said to cruise at about 85 mph. It has a reported range of approximately 
150 miles. 


McCord Develops New 
Soldering Process 


The McCord Corp. of Detroit has de- 
veloped a new soldering process for use 
in manufacturing of automotive radi- 
ators and other heat exchange equip- 
ment, in cooperation with the Mathie- 
son Chemical Corp. of Baltimore. The 
soldering fluxes used in the new 
method, called the “Coronil Soldering 
Process,” bear the trade name M.C.C. 
and were discovered by McCord and 
developed in cooperation with Mathie- 
son. They can be used for joining most 
commonly used metals and produce 
bonds of high strength. McCord says 
they leave no corrosive residues and 
eliminate corrosion of plant equipment. 
The fluxes are made from hydrazine, 
which was first used as a rocket fuel 
in World War II, and has since been 
adapted for many commercial applica- 
tions. The new process, which has been 
in use at one McCord plant, will be ex- 
tended to other plants soon. The fluxes 
are available from Mathieson through 
an arrangement with McCord, and have 
already been used in the electronics 
equipment in other industries. 


Rubber Crisis Eased 
By High Production 


The rubber situation is showing defi- 
nite signs of improvement, and there is 
a good chance that all restrictions on 
tires may be lifted before the end of 
this year. The government is already 
talking about restoring the spare tire 
with new passenger cars within a few 
months, Natura] and synthetic rubber 
are becoming available in greater quan- 
tities again, and with new car produc- 
tion expected to decline, more tires 
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should be available so that the spare 
can be restored to new cars. Harvey S. 
Firestone, Jr., chairman of Firestone 
Tire and Rubber Co., said that the rub- 
ber crisis is over because of increased 
production and the large stockpile of 
natural rubber that has been built up. 
He said that production of natural rub- 
ber is the highest in history at present. 


Gear Makers Award to 
Edward Miller 


The American Gear Manufacturers 
Association has announced that the 
1951 recipient of the Connell Award 
is Edward Whitney Miller, president, 
Fellows Gear Shaper Co.. Very active 


in the gearing industry throughout his 
entire business career and the author of 
numerous articles on gear theory and 
the art of gear production, Mr. Miller 
has served AGMA in many capacities, 
including that of president, which office 
he held for two years, from the spring 
of 1932 to the spring of 1934. 


Eutectic Builds 
New Building 


A new administration building has 
been built by the Eutectic Welding 
Alloys Corp. at Flushing, N. Y. The 
new structure will consolidate and 
house existing branches of the company 
scattered in and about the New York 
metropolitan area, including the gen- 
eral and executive offices, and the new 
Eutectic Welding Institute (an ad- 
vanced brazing center for welders). 


April Machine Tool Index 
Far Ahead of Year Ago 


Machine tool shipments declined 
slightly in April from March levels be- 
cause of the shorter months, but was 
far above April, 1950. This year the 
April index of shipments stood at 155.7 
compared with 158.9 in March, and 61.6 
in April, 1950. 


French Car Makers Up 
Prices 5.5 Per Cent 


Concurrently with higher steel prices, 
French automobile manufacturers have 
been granted permission to increase the 
prices of automobiles about 5.5 per cent. 


RIGHT OR LEFT 


This new John Deere nine-ft power-driven windrower meets the needs of owners of 

smaller-sized combines. The new windrower is ovailable with right or left hand cut and 

delivers the windrow on the standing stubble out of the tractor wheel tracks, whether 
it is powered by a standord-tread or a ftricycle-type tractor. 








The sales job that begins after the sale 


S every car maker knows, selling a car is 

a two-part job. First — making the in- 

itial sale. Second —keeping the customer sold 

on the make of car he has bought. Even when 

cars are in short supply, that second sales 

job has to be done. And it isn’t easy—espe- 

cially with customers giving their cars longer, 
tougher service before turning them in. 


How to clinch that second sale? The value 
that’s built into the car helps you do it— 
helps keep the car sold, just as it helps make 
the sale in the first place. Especially in the 
moving parts—the “vital zone’’— value in- 
sures the long life and good performance that 
keep customers well satisfied. 

In buying parts for the “vital zone’’, this 
simple guide to value may be helpful: 


quality +service+public acceptance 


Value = J 
price 





It shows that price is only one factor in value, 
| and must be weighed in relation to the factors 
' above the line. Timken® bearings give you far 

more above the line than any other tapered 

roller bearing (see chart at lower right). And 
in terms of value features, Timken 'bearing 
prices are lower today than they’ ve ever been. 

So by this formula, or any other, your best 

value in tapered roller bearings is Timken 

bearings! The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 


How TIMKEN® bearings give you value where it counts most... in the “vital zone”: 





ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 
. Design leadership 
. Steel made in our own mill 
3. Precision manufacture 
. Rigid quality control 
. 50 years experience 


SERVICE 


POSITIVE ROLLER ALIGNMENT in Timken bear- 

ings is assured by wide area contact between the 

roller ends and the rib of the cone. This principle 
developed through years of design leadership 

is one big reason for the precision, long life and 

low frictional characteristics of Timken bearings 


ALL BUT TWO makes of cars have Timken tapered 
roller bearings on the pinion — toughest automo- 
tive bearing application. It’s proof of the prefer- 
ence for Timken bearings where value counts 
the most— in pinions, wheels, differentials, steer- 
ing gears—the “vital zone” of the car 


its TIMKEN for VALUE 


TAPERED ROLLER BEARINGS 





3. Unequalled engineering service 


7. Unequalled research and devel- 
opment facilities for your use 


. Installation service in the field 

. Widest range of sizes 

. Most dependable source of supply 
PUBLIC ACCEPTANCE 

. First choice throughout industry 


. Best-known name in bearings 
3. Widespread advertising 








NOT JUST A BALL CD NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @ AND THRUST -€@)~— LOADS OR ANY COMBINATION nia 
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General Motors Corp. — James M. 
Crawford retired June 1 after 42 years 
in the automobile industry. Serving 
with several automobile companies be- 
fore joining Chevrolet as assistant 
chief engineer in 1927, he eventually 
became vice-president of GM in charge 
of engineering. 


Aluminum Co. of America—Twenty- 
three years’ service as president of the 
company was climaxed for Roy A. Hunt 
recently when he was named chairman 
of the executive committee. Succeeding 
him as president is I. W. Wilson, former 
senior vice president. Leon E. Hickman 
has been elected a member of the board 
of directors and has been named vice 
president and general counsel. 


Chrysler Corp.—H. R. Matheny has 
been made vice president and general 
manager of the company’s Highland 
Park plant. ae 


Briggs Mfg. Co.—George W. Drys- 
dale has been promoted from manufac- 
turing manager to vice president in 
charge of manufacturing. C. B. Doty 
has been named vice president in 
charge of engineering and Alex D. 
Blackwood secretary-treasurer and con- 
troller. 


Bear Mfg. Co.—L. B. Arp has been 
appointed general manager. 


Buckeye Tools Corp.—At a recent 
meeting of the board of directors, 
Albert G. Lauzon was named president 
and Hal O. Gummere vice president and 
general manager. Ervin Reeves was 
named treasurer and Earl Hamilton 
secretary. 


Allis-Chalmers Mfg. Co.—Organiza- 
tion of a new mechanical power depart- 
ment headed by W. A. Yost has been 
announced. J. F. Roberts has been ap- 
pointed director of engineering and R. 
€. Allen as consulting engineer of the 
general machinery division. 


Link-Belt Co.—At a 
meeting, Robert C. 
elected vice president. 


board 
was 


recent 
Becherer 


The Mansfield Tire & Rubber Co.— 
The board of directors have named 
James H. Hoffman executive vice presi- 
dent and E. E. Stevens vice president 
in charge of sales. 


Hudson Motor Car Co.—Two new 
vice presidents were elected by the 
board of directors: Joseph W. Eskridge, 
vice president in charge of manufac- 
turing, and R. G. Waldron, vice presi- 
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Win the Hews 


Current Personnel Appointments and Changes at Plaxts of Automotive Manufacturers and Their Suppliers 





E. W. Bliss Co.—The 
election of E. L. Casey 
es vice president in 
charge of manutactur- 
ing hos been an- 
nounced. 


Thermoid Co. — Les- 
ter F. Cox has been 
elected senior vice 
president. 

' 


Nash - Kelvinator 
Corp. — The appoint- 
ment of B. A. Chap- 
mon as_ production 
manager has been an- 
nounced. 


dent in charge of industrial relations. 


Ro*kwell Manufacturing Co.—Elec- 
tion of C. K. Hubbard as vice president 
has been announced. 


Douglas Aircraft Co.—Leo A. Carter, 
general manager of the Santa Monica 
plant and T. E. Springer, general mana- 
ger of the El Segundo division, have 
been elected vice-presidents. Z. C. Wilk- 
inson has been named general sales 
manager and George A. Strompl pro- 
duction manager for the Western 
Pressed Metals Div. 


General Motors Corp., GMC Truck & 
Coach Div.—Loren T. Flynn, formerly 
manager of transportation engineering, 
was appointed manager of government 
sales, Truck Div.; T. L. Harris, for- 
merly a member of the GMC truck sales 
administration group, was appointed 
manager of distribution, Truck Div.; 
George R. Oliver, formerly manager of 
distribution, was transferred to the 
government sales section of General 
Motors Corp. 


Kellett Aircraft Corp.—J. Nelson 
Brown has been appointed treasurer- 
controller, and George P. Williams. 3rd 
has been named secretary-general coun- 
sel, 


The General Tire & Rubber Co.— 
Harold W. Purviance has been named 
general manager of the company’s new 
plant in Tel Aviv, Israel. 


Aveo Manufacturing Corp., Lycom- 
ing-Spencer Div.—Floyd J. Bird has 
been named manager of the company’s 
Williamsport (Pa.) plants. 


Chrysler Corp., Dodge Div.—Appoint- 
ment of Ernest C. Dock as assistant 
general sales manager, has been an- 
nounced. Martin W. Chamberlain has 
been appointed business management 
manager. 


American Machine & Foundry Co.— 
Rodney C. Gott has been named a vice- 
president. 


Nationa] Motor Bearing Co., Inc.— 
Ralph M. Hoffman, vice-president of 
Link-Belt Co. and chief executive of 
the Pacific Div., has been elected a di- 
rector. 


General Motors Corp., Fisher Body 
Div.—J. B. Dorn, comptroller at the 
Hamilton, O., plant, has been appointed 
to fill that post in the tank plant at 
Grand Blanc, Mich. J. D. Brooke, of the 
general office accounting division in De- 
troit, has been named assistant comp- 
troller of the tank plant. 


Nash-Kelvinator Corp., Nash Motors 
Div.—R. C. Beach has been appointed 
assistant sales promotion manager-ser- 
vice. 


Libbey -Owens- Ford Glass Co.— 
Claude F. Harr has been named manager 
of the sales technical service depart- 
ment of the new Fiber Glass Div. 


Purolator Products (Canada) Ltd.— 
Election of H. Joseph Markert and Al- 
bert E. Bell as vice-presidents has been 
announced. 


Fram Corp.—Henry T. Parrett, man- 
ager of the company’s Washington 
branch, has been elected a vice presi- 
dent. 





Necrology 


Datus M. Pierson, 59, Chrysler 
Corp. engineering executive, died 
recently in Detroit. 


Lee S. Blosser, supervisor of pro- 
duction planning at Harrison Ra- 
diator Div., General Motors Corp., 
died May 17 in Lockport, N. Y. 


Frank E. Hendrick, 45, pro- 
prietor of the Hendrick Manufac- 
turing Co., died May 23 in Boston, 
Mass. 


John A. Koessler, 80, a pioneer 
in the automobile industry, died 
May 24 in Buffalo, N. Y. 




















Cuts fast, free, cool... 


High production rates and a free, cool cut are out- 
standing features of V1 Bond Internal Grinding Wheels 
by CARBORUNDUM. You'll see money saved through 
excellent form holding qualities which lengthen wheel 
life through reduced and uniform compensation for 
wheel wear, requiring fewer machine adjustments dur- 
ing a run. V1 Bond Wheels are being applied 
tively to a wide range of internal production grin 
Minimum number of grades required simplifies stock- 
ing problems. Many other advantages. See your 
CARBORUNDUM fepresentative, or write Dept. A 181-10. 


Ody CARBORUNDUM 


TRADE MARK 


‘Carborundum” is a registered trademark A ff 


which indicates manufacture by LH > 
The Carborundum Company, Niagara Falls, N.Y. eee gwe you prpe 
61-10 
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tp Qet the, Most in Your 


SLEEVE BEARING APPLICATIONS 


Simplified design and production savings designed. Re-design of bearings alone can 
can be effected in bearings, bushings and sometimes be very helpful also. Our Engi- 
similar precision parts by designing the neering Department is prepared to provide 
bearing when the engine or unit itself is this service—consult us without obligation. 


LEAD BASE OR TIN BASE LINING 

Many alloy variations are available. When design, alloy 
lining, back material and production method are prop- 
erly combined, you obtain maximum performance at 
a practical cost. 


-CAST OR SINTERED COPPER-LEAD 


Copper-leads of similar chemical analysis can give 
radically different performance results. Our improved 
copper-lead metal powder and entirely new casting 
techniques for our cast bearings permit great flexi- 
bility to meet the widest range of requirements. 





CAST OR ROLLED SPLIT-TYPE BUSHINGS 


For heavy-duty service we produce cast bronze bush- 
ings (and intricate precision bronze parts) to almost 
all bronze specifications. The rolled split-type bushing 
offers many economies where heavy-duty is not in- 
volved, provides substantial material savings while 
maintaining performance standards. 


ENGINEERING SERVICE 


Our Engineering Department Since 1899 


: é z wr Our six plants produce 
is glad to work with you in original sleeve bearings in all 

f : designs and sizes; cast 
design development or re-design bronze bushings; rolled 

Bc 7 split-type bushings; 
of existing units. bi-metallic rolled 
. q bushings; washers; spacer 

For information address: 


FEDERAL-MOGUL CORPORATION, 11037 Shoemaker, Detroit 13, Michigan 


parts and bronze bars. 
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This New Controller Says “Hurry Up, Furnace!” 


Ww" production reaching toward all-time highs, this new 
P.A.T. 50 Control already is helping many key plants in- 
crease the output of their furnaces. Here’s why 


his Control has something that’s brand new in proportional, 
electric controllers. Called “rate action,” this feature enables the 
Controller to act on the speed of swings in furnace load, as well as on 
their size and on the length of time they persist. Thus, if temperature 
changes gently, it is gently nudged back into line. But if it starts 
off vigorously—as when the furnace door is opened—P.A.T. 50 re- 
acts vigorously. Then, when the change has been headed off, the 
Controller starts to back away. But “putting on the brakes” it 
brings temperature in line smoothly and rapidly. 


Thus, “Rate Action” increases production because it reduces the 


length of time a furnace is off temperature. 


1lso, Proportioning and Reset Actions are more responsive than 
before. These two components stop the normal temperature swings 
which are started by changes in the size and permanence of the fur- 
nace load. Even without rate action, these increases would enable 
P.A.T. 50 to do a better-than-ever job. With rate action, results are 
superior to any previous electric control. 


The News ts in the Control Unit at bottom of pane | shown at right. 
Earlier installations can be converted to P.A.T. 50 by replacing the 
Unit and making slight changes in the Controller 


For details, contact our nearest office, or write us at 4966 Stenton 


Ave., Philadelphia 44, Pa. 


THESE furnaces and controllers are part of 
the slab-heating equipment with which The 
Timken Roller Bearing Company. Canton, O.. 
conditions high-alloy steels for rolling. The 
Timken Company has used many earlier LEN 
Controllers. They find P.A.T. 50 is a further 
step forward, not only in guarding quality. 
but also in increasing production by shorten- 
ing the off-temperature time. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


= LEEDS & NORTHRUP CO. 


Jri. Ad ND4-660(1) 
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surface broaching 
of small parts 


@ In many plants where large quantities of 
duplicate metal parts are being machined sub- 
stantial savings are being made through the 
adoption of surface broaching. Production is 
exceptionally high, close tolerances are main- 
tained, and tool maintenance costs are much 
lower than with ordinary methods. Foote-Burt 
engineers, pioneers in this advanced machin- 
ing method, have had a wide experience in 
applying surface broaching in many fields. 





THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 
Detroit Office: General Motors Building 





@ Holding fixtures 
are designed for quick, 





convenient loading, with 
automatic clamping and 
unclamping. 


FOOTBURT machine tools 


2. @ time tested line of machine tools 
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Bulletin 351 gives complete « 
pecifications on 
“ 


aie HOOF PRODUCTS COMPANY 


INVITED 6543 South Laramie Avenue, Chicago 38, Illinois 





GOVERNORS + VELOCITY & CENTRIFUGAL TYPES « HYDRAULIC VALVES FOR AIRCRAFT 
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CRANKSHAFT SEALING AT 
ITS BEST — WITH VICTOR 
Pioneered and patented by Victor, this 
2-piece Split Seal design, by actual 


test, outperforms all other sealing 
thod ith test y. it 





simplifies installation; eliminates tap- 
ping and bolting operations. Made to 
last for normal engine life, yet can be 
replaced on the engine quickly and 
economically. 





Why NASH Engineers Prefer this 

Improved Rear Bearing Sealing Method 
Nash engineers weren’t satisfied with old standards for sealing — 
the rear crankshaft bearing. They wanted sealing performance ~ 
abreast of modern engine requirements. They wanted extra 
dependability . . . economy . . . simplified installation .. . longer 
service life. And they found it in Victor 2-piece Split Seal 
Design—the outstanding development for positive oil retention 
at this vital engine point. 


Sealed by VICTOR means satisfaction 
The Split Seal Principle is but one of Victor’s continuing 
achievements in automotive sealing since 1909. For all such 
applications, Victor offers the pioneer’s skill and the leading 
facilities for designing and producing oil seals to your specifica- 
tions—and complete satisfaction! 


Where can we help you to better sealing? 


GASKETS ANS O14 SEALS 
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Victor Manufacturing & Gasket Co., and its affiliate, Victor 
Sealing Products Co., Inc., P. O. Box 1333, Chicago 90, Ill. 


“ORIGINAL EQUIPMENT” 


Gaskets and Oil Seals 


SEALING PRODUCTS EXCLUSIVELY 








Air Force Developing 
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- Multifuel 


Pi HE U. S. Air Force has been pursuing the de- 
Fm ¥, [seinen of a simple two-stroke, lightweight, air- 

cooled Diesel engine capable of operating on fuels 
| ranging from cgmmon Diesel oil through 100-octane 
Jrvcive na comunar tion aviation gasoline. This development is not aimed di- 
4 PVA rectly at the production of a new engine per se, but 
— is part of a larger program to develop a compact, 
gt-—- 4 4 lightweight air compressor for general aircraft main- 


oe 
INJECTION, TIMING, DEGREES BEFORE UPPER OfA0 CENTER tenance and servicing. The multifuel operation rep- 
PRESS A—COMBUSTION PEAR PRESSURE $ . 7, 
RES B—COMPRESSION PEAK PRESSURE resents only a small detail in the course of the over- 


all development. 












































Fig. 1—Specific Btu consumption and the ratio of 

peok pressure to compression pressure of a mulfi- 

fuel Diesel engine are plotted against the injection 

timing. The curves for high-cetane and low-cetane 
fuels are practically parallel. - 
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BS TAGE OUTLET D~ODIESIEL EXHAUST F-COOLING AIR INLET 
[+ SCAVENGING AIR GASES G-COOLING AIR INTERCOOLER 


Fig. 2—Design of a Diesel-compound compressor prepared by the Air Force as the basis for development. 
At 1500 rpm it has a capacity of 4250 psi, 22 cfm free air. Weight of the unit without intercoolers 
is 300 Ib. 
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By M. E. Davis 
and Dr. F. J. Neugebauer 


Engineering Division, Air Materiel Command 


Lightweight Diesel 


In 1947 the Air Force embarked upon the develop- 
ment of a lightweight, high-performance air compres- 
sor to produce up to 20 cfm at a maximum pressure 
of 4000 psi, with provisions for operating at lower 
pressures down to 350 psi and at any intermediate 
pressure between those points. In the study phase of 
this project, three factors were considered: 

1. To produce a single machine, which would be 
simple from an operational and maintenance view- 
point; and to cover aerial delivery and pressure ranges 
which heretofore have been covered by a number of 
different machines. 

2. In the interest of air transportability in combat- 
type aircraft, to hold weight and size to a minimum. 

3. To achieve uniform reliability of operation and 
performance, regardless of ambient climatic environ- 
ment. 

The possibility of developing a self-contained ma- 
chine driven by a multifuel engine was also taken into 
consideration. Thus, independence from the need of 














numerous types of fuels could be achieved. Special 
importance was attached to this feature by the advent 
of jet-engine-propelled aircraft which introduced addi- 
tional types of fuel into the Air Force supply system. 

It is generally known that a Diesel engine, of the 
size required to drive the compressor in question, can 
be successfully air cooled when the construction 
methods usually associated with high-output aircraft 
engines are incorporated in the design. Two-stroke 
engines are especially adapted for air cooling because 
of their simple valveless cylinder-head construction. 
The technical data pertaining to the multifuel opera- 
tion of Diese] engines have been known for more than 
a decade. Technical reports published in this country 
and abroad describe in detail how any Diesel engine 
may be adapted for fuels of different knocking quali- 
ties by gradual injection and by the use of so-called 
cetane selectors. A German report discloses that a 
Diesel engine was successfully operated as early as 
1940 with fuels ranging from high-octane propane to 

high-cetane Diesel oil. 

The method under discussion involves a two- 
step controlled injection whereby a small por- 
tion of the fuel is initially admitted at a low 
rate until ignition takes place, after which the 

(Turn to page 132, please) 
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PISTON DIAMETER UNDERSI 








Fig. 3—This piston design is based on 
past experience with the pistons of the 
Junkers aircraft Diesel engine. 
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TIMING ADJUSTMENT 
MECHANISM 











ORAIN 


Fig. 4—Injection timing of the multifuel Diesel engine re- 
quired adjustment according to the cetane number of the 
fuel; this adjustment was made by means of a sliding 
helical gear, shown here, used fo time the point of injection. 
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Records—New and Old 


Driver Speed 
McGrath 127.743 
125.111 
124.698 
125.019 
125.318 
125.579 


126.038 


sszsseesc$ 5 


S8S5288 


ee adel 
~“ 
838883 


Wallard 





RECORDS OLD RECORDS 


Driver 
Nalon 
Nalon 
Parsons 
Parsons 
Parsons 
Parsons 
Parsons 
Parsons 
Parsons 
Parsons 


By 
Robert T. 


Jackson 
F ct Circle Corp. 





ip WALLARD, Altamont, New York, sped across 


the 


finish line at the 35th annual Indianapolis race 
ahead of a sterling field, establishing the amaz- 


ing record five hundred mile average of 126.244 m 


Not content with merely finishing first, this 40-y 


ph! 
ear 


old pilot, competing in only his fourth Indianapolis 


race, really won. - 


Lee stamped the Wallard imprimatur on impressive 
new records for virtually every increment of the five 


hundred miles. Starting from the center spot in 


the 





The 


first row in his 241 cu in. Belanger Special, one of the 
smallest cars and definitely the smallest unblown en- 
gine in the contest, Wallard gave early threat of his 
ultimate triumph by wheeling into the vanguard of 
the roaring pack on the main stretch of the first lap! 


The sway-bar stabi- 
lizer on the Grana- 
telli Bardah! Special 
is understood to have 
been adapted from a 
Ford stabilizer bar. 
Installed at the track 
this year on most of 
the Kurtis-Kratt chas- 
sis, it is believed to 
have upped quality- 
ing speeds of users 
by two to four mph. 
Robert T. Jackson 
photo. 
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Lee Wallard crossing 

the finish line to win 

in the record-breok- 

ing time of three 

hours, 57 minutes, 

and 38 seconds. Acme 
photo. 


Fastest 500° 


New Records Set at Indianapolis Speed Classic with 


Only Six Cars Crossing Finish Line in "Torture Grind" 


Jack McGrath, who had dashed into the lead at the 
end of the paee lap, was forced to yield his advantage 
to Wallard here but came back to leadership again in 
the early miles of the classic and was the front runner 
at 10 laps. The average speed for the first 10 miles 
of the distance was 128 mph plus, even though the 
earliest laps were down around 122 mph while the 
tightly massed field was in the 
process of stretching out! 

In one of the most terrific 


laps found it boosted to 130.625 mph. Cecil Green, 
who had meanwhile passed McGrath for second place, 
was vigorously, although perhaps unwisely, pressing 
Wallard through this period. 

At 47 laps Wallard’s blistering pace forced him into 
his pit for tires and fuel. His crew gave him smart 
service and he was out again after one minute and 15 





tussles seen at Indianapolis since 
the days of Ralph DePalma and 
Joe Boyer, McGrath and Wallard 
pulled away from the field rapidly 
until Cecil Green came up to duel 
with them and only a couple of 
seconds were spread between the 
three for several laps. But at 20 
laps Wallard was again in front 
with an average of 129.530 mph, 
although McGrath and Green, in 
that order, were fiercely hound- 
ing him. 

Thenceforth it was all Wallard 


99 
83 
9 
7 


52 
68 
27 

5 


18 


S cauneeun=% 


First 10 Drivers 


Driver Car 
Lee Wallard Belanger Spec. 
Mike Nazaruk Robbins Spec. 
Jack McGrath* Hinkle Spec. 
Andy Linden _Leitenberger Spec. 
Bob Ball Blakely Spec. 
Henry Banks Blue Crown Spec. 
Carl Forberg Auto Shippers Spec. 194 
ame Carter Mobiigas Spec. 181 
ony 

Bettenhausen Mobiloil Spec. 178 

Duke Nalon Novi Purelube Spec. 152 





and he began pressing his first 
lap threat into incredible feats of 
speed. At 30 laps his average had 
climbed to 130.468 mph. Forty 
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'*—Manuel Ayulo drove last 101 laps relief. 
**—Forberg and Carter flagged off after first six cars finished; Betten- 


hausen spun on northwest turn 178th lap, then experienced magneto 
trouble; Nalon stalled on north turn 152d lap. 

















Car Failures and Causes 





Car Name Driver 


Novi Purelube Special Duke Nalon 
Pennzoil Special Mauri Rose 
ae Featherweight Special Troy Ruttman Rear axle—-drive line 

ynn’s Friction Proofing Special Johnnie Parsons Ignition 
Mobiloil Special Tony Bettenhausen Ignition 
John Zink Special Cecil Green 80 ngine 
Granatelli-Bardah! Special Fred Agabashian Clutch 

Sam Hanks Connecting rod 

Federal Engineering Special Walt Brown Ignition 
Grant Piston Ring ial Walt Faulkner Broken piston 
McNamara Special Cari Scarborough Front axle failed 
Chapman Special Bill Schindler Engine 
Morris Special Cliff Griffith Engine 
Bardahl Special Chuck Stevenson Engine 
Central Excavating Special Bill Vukovich Broken oil tank 
Biue Crown Spark Plug Special George Connor 29 Broken torque tube 
Brown Motor Co. Special Gene Force Trans. drive line 
Tuffanelli-Derrico Special Mack Hellings Broken piston 
Deck Mfg. Co. Special Rodger Ward Broken shock absorber 
W-and-J Johnny McDowell Gas tank split 
Parks Special Jimmy Davies Rear axle gears 
Novi Purelube Special Chet Miller ignition 
Lincoln-Mercury Special Joe James Broken drive shaft 
Brown Motor Co. Special Duke Dinsmore Overheating 
Kari Hall Special Bill Mackey Broken gas tank strap 




















Beconds. He had, of course, lost the lead, which 
fell to Jimmy Davies. Wallard dropped back to 
fifth place in the standings but promptly began 
® relentless putsch back to the fresh air and was 
Once more in front before the 90th lap- 
From here on in to the laurels and kisses he 
Was never headed, although his average speed 
Baturally fell off due to the effect of his stop. 
At the midway marker his average was 127.219 
Mph but he was going strong and maintained a 
Gonsistent, though more moderate, pace to the 
finish line. 
His companions in the duelling trio of Wal- 
lard, Green, and McGrath, had meantime en- 
@untered certain vicissitudes, if not actual 
tFoubles, as indeed had most of the remaining 
@mpetitors. The procession to the pits began 
@arly in the day. Duke Nalon, in his Novi Pure- 
fabe Special, led the parade with a long stop in 
his third lap, although his possession of this 
somewhat bitter honor had to be shared with 
Sam Hanks, who brought his unnamed ear in 
about the same time for a lengthy visit. 
From this point on business in the pits 
gained volume if not character. For sheer 
drama in the pits, dyed-in-the-wool Indianapolis 
fans have never been treated to the spectacle on 
exhibit in the 1951 event. Refueling fires 7 i. 
(promptly extinguished), cars dropped off the 4 . L/ fi 
wheel jacks before wheels were in place, mad << 1 it, 
scrambles to restart engines stalled in pulling 
away, and confusion of other natures, were to 
be seen. Walter Faulkner set a new qualifying record (136.872 
This is merely an observation of what took mph) and a new lap record (138.122 mph) in this Grant 
place and is not intended to be critical. Indeed, senate Santias photo sia 
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Fastest "500" 





it is surprising that so many really 
good stops were actually made — the 
blazing pace held by the various lead- 
ers certainly was sufficient in itself to 
heap the pressure on pitmen and 
drivers alike. Fortunately for the rec- 
ord breaking results of this race, 
numerous fine pit stops were observed. 
Wallard’s single stop was, as earlier 
pointed out, a quick one. So were the 
twg required by Mike Nazaruk, the 
ultimate second place finisher. And 
there were others. 

Until the closing hour of the race 
keeping track of pit stops would have 
defied the output of a red-hot tabulator, 
and a table of this activity would be 
more complicated than a government 
price regulation. Tires were respon- 
sible for much of the work done in the 
pits and their replacements began early. 
Chet Miller, in his Novi Purelube Spe- 
cial, was first to require a change. This 
took place during the leaders’ 38th lap. 
In order, Schindler, Bettenhausen, Rose, 
and Green changed tires and refueled 
within the next few laps—all prior to 
Wallard’s one stop. 

According to John Moore, of the 
Firestone Racing Division, tires this 
year were definitely better than ever. 
Improved in design by a slightly 
changed tread contour, and in materials 
by a new tread rubber compound, the 
tires were said to possess better hold- 
ing qualities in the turns, a better trac- 
tion coefficient, and longer life. If these 
improvements had not been made, the 
Firestone Racing authorities say the 
terrific pace of the race could not have 
been sustained. Undoubtedly these tire 
improvements contributed materially to 
the unprecedented qualifying speeds set 
up by the 1951 starting field. 

As for other mechanical affairs in 
this year’s race, here again the start- 
ling development represented by the 
paucity of cars running at the finish 
(there were only eight) can only be 
accounted for by the torrid speeds run 
off. For example, Wallard, while lead- 
ing prior to his pit stop, consistently 
lapped at over 130 mph and was caught 
on one lap at better than 133! 

Not surprisingly, the engine mortal- 


(Turn to page 110, please) 
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Newly designed this year, front end construction of the front-drive Tufta- 

nelli and Derrico Special is compact and sturdy. Note the aluminum alloy 

frame and its position reletive to the suspension supports. Robert T. 
Jackson photo. 


The Jim Robbins Special which finished second with Mike Nazaruk driving. 
Johnny Parsons drove this car to victory last year. O'Dell-Shields photo. 


Outrigger tank cradle used on Blakely Special, a new car designed by 

Gordon Schroeder and driven by Robert K. Ball, which finished in fitth 

place. Principal support is a trunnion tube passing through and welded 

to the tank. This carries the trunnion mount proper, which is rubber- 

mounted inside the tube. Tension members (arrow) support the out- 
riggers. Robert T. Jackson photo. 








Advanced Production 
In Self-Contained 


HEN the Salisbury Axle Works, Division of 
Dana Corp., Fort Wayne, Ind., was estab- 
lished as a high production rear axle facility 
directly after the end of World War II, it started on 
a relatively modest scale as described in AUTOMOTIVE 
INDUSTRIES, July 1, 1947. More recently the size of 
the plant has undergone considerable increase and 
additional equipment was added to make it a self- 
contained axle plant which now handles all of the axle 
production for the Corporation, including all axles 
ppreviously built in Toledo. 
* Currently the plant boasts of some 541,656 sq ft 
‘of floor space. Recently, production volume has hit a 
thigh of over 130,000 axles per month, making Salisbury 
one of the largest axle producers in the entire industry. 
In keeping with the keynote of mass production, it 
is not surprising to find fresh emphasis upon advanced 
materials handling methods—monorail conveyors, spe- 
tial assembly conveyors, automatic devices for load- 
ing and unloading conveyors, and palletizing of 
finished axles for shipment. By using tiering type in- 
dustrial trucks, in combination with ceiling-high steel 
Storage bins, the company is able to store large banks 
of finished axles within a relatively small floor space. 
Machine shop operations: are well organized, em- 
Ploying many of the advanced methods previously 
described with modifications in practice stemming 
from experience but naturally on a larger scale due 
to increased activity. Handling an increased numbe1 
of different axles, the plant now has four assembly 


lines and three axle welding lines in operation. 
As in the previous study, several “firsts” contribute 
to advanced practice. At the time this article was 
written the company was completing the installation 
of a unique Elmes upsetter for producing the flange 
end on axle tubes. The first of its kind, the machine 
is of hydraulic type, fully automatic in cycle from 
loading tubes on the conveyor—through Tocco heat- 
ing, upsetting, loading on the washer conveyor—at an 
estimated rate of at least 600 pieces an hour. 
Another “first” of recent vintage is the installation 
of a new Illinois gear charter designed specifically for 
bevel gears of all kinds, including hypoids. It is said 








Another of the Salisbury ‘firsts’ is this unique 
Illinois gear charter designed specifically for 
the gamut of bevel gears made in this plant. 


One of the two mechanized unloading con- 

veyors which unload truck loads of carriers 

outside the building and deliver the castings 
to the storage bins inside. 








Methods 
Axle Plant 


By Joseph Geschelin 


to provide all of the basic information 
required for quality control. 

One of the most ingenious of the ma- 
terials handling systems developed here 
is for receiving, storing, and distribu- 
tion of incoming malleable iron car- 
riers. For this purpose there are two 





Salisbury Overhead 
Conveyor Systems 


Length of 

Conveyor 
Description (ft) 
Case Lines 124 
Unloading conv. N. W. 565 
Unloading conv. N. E. 561 


Paint dip 1056 


Ring gear blanking line 244 
Carburizing furnace line 625 


Tube line 
Lapping department 


Conveyor through washer to axle 
shaft grind (holds four shafts 
per hook) 

Sorting (pinion and ring gear) 


Travel 


20 


Complete 
Cycle 
6.2 min 
15.2 min 
14 min 


2 hr 
52.8 min 


18.2 min 


2 hr 
16 min 


32. min 
1 be 
21.18 min 


9.4 min 
30.14 min 


Assembly conveyor 
Assembly conveyor 
Assembly conveyor 
Elimes upsetter conveyor system 


27.1 min 








independent receiving conveyors reach- 
ing out into the truck bay outside the 
building. Trucks back up to the con- : 
veyor to permit the transfer of castings onto the con- 
veyor to reduce handling. These conveyor lines 
traverse a storage bay within the building, containing 
a series of individual bins—one for each different 
part number. As the castings traverse over the bins 
they are automatically picked off and dropped into the 
proper bin. 


Above is one of the three shuttle type con- 
veyors for transporting axle assemblies to the 
welding booths. At the right is close-up of the 
same shuttle conveyor at the exit end of the 
welding booth. At this point a mechanical! 
hand, guided by the curved rail directly be- 
low the monorail, picks up the assembly aufo- 
matically and hangs it on the conveyor for 
the cooling cycle before painting.- 


A separate conveyor system traverses the storage 
bays to transport the carriers through cleaning opera- 
tions and sealer paint dip. This conveyor is loaded 
manually from the bins. 

Altogether the plant boasts some 6500 ft of power 
driven overhead conveyor lines, not including the 
many gravity roller conveyors connecting machine 

lines and in the assembly 
departments. A listing of 
major conveyors will be 
found in the appended table. 

Let us touch briefly on a 
few of the mechanized con- 
veyor lines. One of the views 
shows the ring gear blank- 
ing line which carries ring 

















Self-Contained Axle Plant 





gears from the finish machining operations to the 
washer prior to gear cutting. Another of the indi- 
vidual systems threads about the heat treating de- 
partment, transporting parts to and out of the gas 
carburizing furnaces. The lapping department is 
served by its own conveyor system, transporting gears 
from the Gleason department to the test booths where 
gear sets are checked for best running position 


Right: 

Loading end of the Udylite Parco-Lubrizing 

machine for Lubrizing ring gears. Work is de- 

livered to this station in matched sets of pin- 

ions ond gears. The operator removes the 

ring gear, hangs it on the conveyor, later re- 
matches the sets 


a 
- en se! a E 


Pinions and ring gears come out of the test booths 
on belts to the operators’ stations where the best run- 
ning position thus determined is etched to provide an 
indelible record. 

All ring gears are Parco-Lubrized in the new 
Udylite automatic unit shown here. Gear sets are 
delivered to this machine mounted in pairs on the 
wooden racks, the ring gears then being picked off 

and loaded on the conveyor. Later on the 
pinions and ring gears are rematched in 
marked pairs. 

As mentioned earlier, the basic axle sub- 
assemblies consisting of the carrier and dif- 
ferential are assembled on four different 
lines. They then enter sound test booths to 
check for acceptance. From the sound booths 
the sub-assemblies go into horizontal Oilgear 
presses in which the axle tubes are pressed 
in place. The final welding operations to 
secure the axle tubes to the carrier are handled 

(Turn to page 118, please) 








Left: 

Close-up of one of the Lincolnweld “hidden arc’ weld- 

ing machines used here. This one is for welding the 
spring pad to the tube 


Left: 

Decidedly a ‘first’ in the industry is this 

Elmes upsetter for flanging the ends of axle 

tubes. The upsetter, in the center, has vertical 

hydraulic rams although upsetting is done with 
horizontally placed dies. 





Changing Properties 


of Metals by 
Bombarding 


with Electrons 


laboratory of North American Aviation at Downey, 
Calif., is the Statitron, a machine to displace atoms and 
thus change the physical properties of a test piece of metal. 
The amount of energy required for displacement can be as- 
certained by determining the extent of changes in physical 
properties, such as electrical resistance of various metals. 
When in operation, the endless belt, traveling at 3000 fpm, 
conveys electrons to the top of the Statitron where they are 
stored on the metallic dome. A hot filament releases thermionic 
electrons which are accelerated down the evacuated tube at a 
speed of approximately 186,000 miles per sec. About 60,000- 
000,000,000 electrons per sec strike the experimental target at 
the base of the tube. Potential at the top terminal of the 
accelerator tube is 2,000,000 volts. Between each of the equipo- 
tential rings and the one next to it there is a potential of 
25 to 35 kv. 


O* of the latest developments at the Atomic Research 


(Below) Stripped-down Statitron. When assembled 

elementary charged particles are carried upward on the 

motor-driven insulated endless belt shown coiled up ot 
the bose of the accelerator tube. 


(Above) After a highly-polished metal dome ‘s 

placed over the high-voltage assembly, an 1800-/b 

tank is lowered over the Stotitron. This tank is then 
bolted to a face plate 31/2-in. thick. 


(Below) In assembly, 63 equi-potential rings are 
slipped over the belt and the ribbed, evacuated 
accelerator tube. A smal! steel bali connects each 
ring to @ rib of the accelera‘or tube. Then a high- 
voltage assembly (generator, transformer, etc.) is 
placed on top of the equi-pofential rings. 











Table arranged for 
curing with upper re- 
sistonce heating 
blanket in position. 
Resistance heating 
strips are Nichrome 
V ribbon, one in. 
wide and 0.007 in. 
thick. 


Newest Methods of 
Honeycomb Aircraft 


ANDATORY high performance of today’s 
M advanced military aircraft has cre- 

ated many new aircraft structural 
problems. One of the most critical of these 
problems is the requirement for providing 
greater strength and stiffness in aircraft con- 
trol surfaces. 

Control of weight is a critical factor in con- 
trol surfaces and traditionally they have been 
covered with fabric or thin sheet metal. De- 
velopment of extremely high strength semi- 
monocoque structures always has been diffi- 
cult with thin skins. Added strength can be 
obtained through use of heavier spars and 
ribs, but unless the skin thickness is increased, 
failure is invited at the points of skin at- 
tachment. 

Recently, Northrop Aircraft, Inc., of Haw- 
thorne, Calif., has built control surfaces using 
honeycomb construction. Typical is the appli- 
cation of this method of construction to an 


A bandsaw is used to cut the core block. 

















elevon—a new type of control surface developed origi- 
nally by Northrop for the Flying Wings and com- 
bining the action of both ailerons and elevators. In 
appearance, elevons resemble conventional ailerons in 
shape and section. The high strength/weight and 
stiffness/weight ratios and honeycomb construction 
favored its choice for elevon manufacture. 

The elevon was designed as a double tapered wedge 
of %-in. cell, three mil foil, 3SH aluminum honey- 
comb, approximately 6 ft long, 16 in. wide, and 2% in. 
thick, bonded to 0.020 in. 75S-T6AL skins with spot- 
welded and/or riveted reinforcements at the hinge 


Fabricating 
Components 


points, end ribs, and leading edge spar. The nose cap 
and trailing also were to be riveted. 

To facilitate production the elevon was broken down 
into four major components, which 
were: the honeycomb core; the spar as- 
sembly, which consisted of the leading 
edge spar, the hinge boxes, and the 
closing or end ribs; the top aml bottom 
skin assemblies, which consisted of the 
top and bottom skins and the reinforce- 
ment doublers; and the nose cap. 

The adhesive decided upon as the 
best for the “elevon skin to honeycomb 
core” bond was Plycozite 117C, manu- 
factured by the United States Plywood 
Corp. One of the prime factors to be 
considered in the use of Plycozite is 
the cleanliness of the surfaces to which 
it is to be applied. This adhesive de- 
pends largely on the phenomena of spe- 
cific rather than mechanical adhesion 


This view of milling operation shows setup 
for feeding work. 








By T. F. Freeman 


Plastics Engineer 
Northrop Aircraft, In 








and, as a consequence, requires a “chemically clean” 
surface. This condition of “chemical cleanliness” 
was achieved during the manufacture of elevons at 
Northrop in the following manner: 

After the skins and reinforcement doublers had 
blanked, formed, drilled, and spotwelded together, they 
were immersed in a hot alkaline preanodic cleaning 
tank, containing Turco 2623 cleaner and water in a 
solution strength of four oz of Turco per gallon, for 
a period of from 15 to 30 minutes. Upon being re- 
moved from the hot alkaline cleaner, the skins were 
immediately immersed in a tank containing clear, hot 
water and thoroughly rinsed. As the skins were 
slowly withdrawn from the rinse tank, they were in- 
spected for cleanliness. An unbroken film of water 
on the skins was taken to be an indication of a 
“chemically clean” surface. Some surface contamina- 
tions could not at times be removed just by immersion 
and required the use of a scrub brush. This, however, 
was the exception rather than the rule. 

Immediately after rinse inspection, the skins were 
chromodized for 15 minutes, rinsed, and dried in a 
circulating air oven at 180 F and, after drying, were 
ready for the application of the adhesive. 

Testing revealed that Plycozite 117C could be 
sprayed without thinning. This method greatly short- 
ened the air drying time necessary for evaporation 
of the solvent prior to pre-cure and also allowed the 
material to be sprayed on continuously, rather than 
spraying the material in single “box-coats” with air- 
drying periods in between, until the desired thickness 











Fabricating Honeycomb Aircraft Components 





of adhesive coating for an elevon skin, was obtained. 

The raising of the viscosity of the adhesive, by the 
deletion of the thinner, necessitated the use of a 
pressure pot and a standard lacquer gun with a num- 
ber 765 nozzle. Pot pressure was maintained at 
60 psi. 

After the application of the adhesive, the skins 
were allowed a minimum of 1% hours air drying time 
prior to being placed in a circulating air oven at 
200 F for two hours for pre-curing. This process is 
intended to drive off the solvents and volatiles which 
were not removed by air drying. 

Upon completion of the pre-curing operation, the 
skin assemblies were wrapped in cellophane, to pre- 
vent the formation of dust or other foreign matter on 
the adhesive coated surfaces, until such time as they 
vere required for assembly to the core, and spar 
assembly. 

Honeycomb core material for the manufacture of 
elevons was received from the vendor in blocks or 
“logs” approximately 17 in. thick,-17 in. wide and 


‘1 


642 ft long. Knot free, sugar pine planks, which had 
been joined and planed flat, were glued to the sides 
and ends of the honeycomb core “log” leaving the top 
and bottom of the cells open. These planks acted as 
a frame to afford stability to the honeycomb during 
rough bandsawing and machining operations. 

When the glue had set-up, oversize elevon cores 
were cut from the framed core “log” in chordwise 
taper only. The cutting was accomplished on an Oliver 
bandsaw using a skip tooth blade at approximately 


2000 fpm. To maintain close tolerances, rigid guides 


were installed on the bandsaw 
during the cutting operation. 
The rough cut, framed elevon 
cores were then clamped to a 
special milling fixture on an 
Onsrud High Cycle (4000-9000 
rpm) mill, using a four in. hole 
saw as a cutting tool, and ma- 
chined in spanwise and chord- 
wise taper to finished dimen- 
sions. After this operation the 
core was placed in a check fix- 
ture where the double taper of 
the core was inspected. Thick- 
ness dimensions on_ milled 
honeycomb core for elevon 
manufacture at Northrop are 
held within plus or minus 0.005 in. 

While the core was still in the check fixture, the 
leading edge, ends, and reinforcement doubler under- 
cuts were milled to finished dimensions with a hand 
electric router. The hinge box cut-outs were made 
with a sharp wood chisel. Upon being removed from 
the check fixture, the trailing edge wood batten was 
removed and recemented with an epoxy resin cement. 

The wood batten on the trailing edge of the core 
was part of the pine framing which was originally 
glued, with a Buna “N” type rubber cement, to the 
core. This component, however, was designed in as 
the permanent trailing edge of the core due to the in- 
ability of this type of honeycomb to be milled to fine 
feather edges without considerable “tear-out” and 

damage to the cells. The 
rubber cement was used 
on the framing so that 
the framing could be re- 
moved without damage to 
the core. Thus, the wood 
batten, being a perma- 
nent installation, was re- 
cemented with a more 
suitable cement, as_ is 
noted above. 

After all machining 
operations had been com- 
pleted the core was im- 
mersed in hot trichloro- 
ethylene fumes, to remove 
all cutting oils and other 
foreign matter, removed, 


Spar components are assembled 
in @ conventional aircroft-type 
ing. 
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and wrapped in cellophane until such time as it was 
required for assembly to the skins and spar assemblies. 
The metal components of the spar assembly were 
blanked and formed in the usual manner with only 
one exception. The form blocks for the leading edge 
spar, hinge boxes, and closing ribs were held to un- 
usually close tolerances in their fabrication. These 
components of the spar assembly all act 
as edge banding for the honeycomb elevon 
and any parts functioning as such on 
honeycomb sandwich fabrications should 
be held slightly under (0.010 in. for the 
most part) the thickness of the honey- 
comb. This allows the top and bottom 
skins or faces to come into intimate con- 
tact with the entire top and bottom of the 
honeycomb core when pressure is applied 
during the final curing operation. 
The above noted spar components were 
placed in an assembly jig and riveted to- 
gether to form the spar assembly. After 
assembly the back of the’ leading edge 
spar was cemented to the leading edge of 
the honeycomb core to prevent the shift- 
ing of components in their relative posi- 
tion to each other during the final curing 
operation. 
Upon completion of the above opera- 
tion, the spar assembly was masked off 
and the honeycomb core was given two 
coats of Plycozite 117C. The application 
f Plycozite in this case, however, was ac- 


Close-up of the milling operation. A hole saw is 
used as a milling cutter. 














The leading edge of the core held by 
special clamps while it is being glued to 
the spar. 


complished with a two-in. paint 
brush and it was patted on to as- 
sure an adhesive build-up on the 
top of the column structure of the 
honeycomb core rather than down 
in the cells. This build-up is to 
form a fillet where the top of the 
honeycomb cell walls touch the 
skins. Air drying and pre-curing 
of the coating followed the same 
process as was used on the skin 
assemblies. 

Final assembly and curing of the elevon involved 
the use of two transformers, two resistance heating 
blankets, a steel surface table one in. in thickness on 
which the positioning fixtures were bolted and dowel 
pinned, a large vaccum pump, and polyviny] alcohol 
film. Each blanket was controlled independently to 

(Turn to page 130, please) 
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Special European Correspondent 
For AUTOMOTIVE INDUSTRIES 


Simca five-passenger 
four-door sedan 


W. PARIS, FRANCE 
ITH a _ factory considerably 


enlarged and completely equipped 
with American machinery, making 
it one of the most modern in 
France, Simca has withdrawn its 
immediate postwar models, and has 
just gone into production of a 
single model, the Aronde. 

The new car is a four-door, five- 
passenger sedan of unit frame and 
body construction, with a wheel- 
base of 96 in. It weighs complete 
1914 Ib, and is powered by a four- 
cylinder, valve-in-head engine of 
74.5 cu in., developing 45 hp at 
4400 rpm. 

This change is a breakaway from 
two very successful Fiat designs, 
the Fiat 500 of only 34.8 cu in. 
still built in Italy and in strong 
demand throughout Europe, and a 
larger four cylinder model of 66.5 
cu in. With the exception of a 
switch-over from side to overhead 
valves, the 500 has undergone no 
important change since it was pro- 


Longitudinal section of engine showing de- 
tails of construction of valves, tappets, 
pistons ond connecting rods, etc. 
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Starts Production 


On New Aronde Model 


duced in 1932. It is the biggest seller of the 
small European two passenger cars. 

An outstanding feature of the Simca Aronde 
is the all-metal, one-piece frame-body construc- 
tion. It is built up of box section members 
comprising side rails, cross members, door 
posts, trunk and roof, the whole being elec- 
trically welded, and is completed by installa- 
tion of electrically-welded panels. This type 
of construction is growing in popularity in 
Europe, but Simca has approached it from a , 
slightly different angle from the others. 

A beam formed of pressed steel members, 
electrically welded into a box section, carries 
the steering gear and the front suspension. 
This latter employs unequal length support 
arms, vertical coil springs and double-acting 
hydraulic shock absorbers, supplemented by a 
transverse stabilizer. The steering gear and 
the whole of the linkage are mounted on this 
beam, which is bolted to the unit body and 
frame. 

The rear axle is a conventional type with 

(Turn to page 108, please) 





Cross section of the new Simca 

engine. Note method of sus- 

pending engine on coil springs 

and rubber blocks, also the 
large oil pan. 


Front suspension assembly which 
is bolted to the unit body and 
frame. 
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Final drive housings for the new CA tractor line 
are handled in pairs (right and left hand) at 
each station of the six-station transfer machine 
shown in perspective. Preparatory operations are 
performed in the two machines seen in the fore- 


7 Advanced 


Dy seseph: Beechelic Producing 


VIVID picture of the enormous demand for farm 
equipment in the present emergency may be 
seen at the Tractor Division of Allis-Chalmers 

in West Allis, Wis., where just one of the power 
driven final assembly lines—for WD tractors—was 
delivering a finished machine to the inspectors at the 
end of the line at the rate of one every two-and-a-half 
minutes, at the time the writer visited this plant. In 
addition, the plant management was completing the 
installation of transfer machines of most advanced 
type for the machining of elements of the “CA” trac- 
tor which was introduced early this year. 

The Tractor Division is in every sense a mass pro- 
duction operation, replete with materials handling 
devices of every type known to the art — monorail 
feeder conveyors for transportation of parts and 
assemblies, power driven floor conveyors for assembly 
lines, heavy duty monorails for the movement of 
assembled tractors through the paint department. 
Another interesting item is a big Neoprene belt con- 
veyor 18 in. wide, 180 ft long, which transports a 
variety of machined parts from the machine lines to 


Close-up of 50 kw induction hardening ma- 

chine, equipped with a special fixture, for 

hardening four eccentric cams on the cam- 
shaft for the hydraulic lift mechanism. 
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Equipment for Mass 
Farm Tractors 


a washer. Although subject to terrific wear and abra- 

sion the belt will be good for eight years of service. 
Allis-Chalmers is particularly proud of its modern- 

ized heat treating facilities where many large parts 

of unusually heavy section are handled. Here are found 

a large number of pit-type 

furnaces for gas carbur- 

izing large loads of long 

parts such as axle shafts; 

and carbo-nitriding of mis- 

cellaneous parts which is 

done on a large scale at 

A-C. In addition, this de- 

partment contains a num- 

ber of large continuous 

type gas carburizing fur- 

handling the 

variety of gears and shafts 


naces for 


One of the largest of the 
gears made here is the final 
drive gear, currently made 
from forgings of 8620 alloy 


The smaller slide-over type transfer 
machine illustrated here handles 
the machining of smal! housings 
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Corner of the specially 
tooled department for pro- 
ducing hydraulic pump parts. 
At the lett may be seen one 
of many groups of sensitive 
drilling machine heads in- 
stalled as a unit on a com- 
mon base. Other units of 
this character are shown at 
the right in the background. 
In operation the part is 
moved from station to sta- 
tion by the operator 


steel. From the standpoint of conservation, studies are 
under way to determine alternate materials that 
would constitute an acceptable substitute. 

Some induction hardening also is practiced in the 
heat treating department, one of the most noteworthy 





setups being the hardening of four,eccentric cams on 
the camshaft for the hydraulic lift mechanism. This 
is done in an Allis-Chalmers electronic induction hard- 
ening unit, rated 50 kw and operating at 450 ke. As 
illustrated, the camshaft is mounted in a special in- 
dexing fixture where each cam is hardened individ- 
ually, the fixture being arranged for indexing each 
cam within the special coil. The part is made of SAE 
1045 steel and the case comes out about 1 32-in. deep 
with a minimum hardness of R,.55 

Consider now a few highlights of parts production 
for CA tractors. The final drive gear, mentioned 
above, is quite typical of drive gears for other models 
Perhaps the most noteworthy feature of this gear is 
that following gear tooth hobbing, the gear is crown- 
shaved not only to compensate for fire distortion but 
to impart durability and freedom from edge loading 
under conditions of most severe service. In some gear 
sets Allis-Chalmers crown-shaves both the gear and 
the pinion to eliminate edge loading, this being in- 
strumental in effecting a marked increase in load- 
carrying capacity. On this gear the teeth are crown 
shaved to 0.001 in. plus or minus 0.0005 in. 

Some impression of the size of this gear may be 
gained from the following theoretical data: 


N of teetl 
Diametral pitch 
Pressure angle 
(*perating pre 
Pitch diameter 
Rase 
Adele lu 
Vhole depth 
Max eccentricity 
nter distance 
icklash with mate 
Note Tooth dime 


tandard hol 








Producing 
i Farm Tractors 








End of the line for Allis-Chal- 
mers tractors. They go through 
paint booths and drying ovens 
mounted on the monorail seen 
here, then are dropped on their 
wheels ready for testing and 
occeptance. 


This drive gear has a 
splined bore consisting of 
15 involute splines with 30 
deg pressure angle, 1.6238 
in. base circle, and 0.3927 
circular pitch. 

In heat treatment the gear is gas carburized in a 
continuous furnace to produce a case depth of 0.040- 
0.055 in., with hardness ranging R,.56-63. Immedi- 
ately upon emerging from the furnace it is oil- 
quenched in a die, using a plug for the splined bore. 
It is noteworthy that after quenching the splined bore 
can be gaged with a splined plug gage equivalent to 
green broach dimensions. 

Several examples of transfer type equipment in- 
stalled for the machining of CA tractor parts will 
suffice to indicate the advanced nature of machining 
methods developed for this high volume tractor. 

The smaller unit of the two to be described is the 
slide-over type machine, illustrated here for machin- 
ing of small housings. It has a three-way unit at both 
ends and two, two-way units between. The sequence 
of operations in this setup is as follows: 

Station LH Unit RH Unit Vertical Unit 
Rough-bore for Rougt and semi-finist Idle 
2.715 in bore for 4.625 ir and 


hamfer 
Semi-finish 0 Dri 6 holes 


Finish-bore 4.625 


and face 


i Tap four holes Tap six holes Tap four holes 

Final drive housings, consisting of right- and left- 
hand castings, are finished in pairs in the special 
transfer machine shown here. Before entering the 
transfer machine, certain preparatory operations are 
performed in two machines mounted on each side of 
the line—one for right-hand, the other for left-hand 
housings. These machines are of two-station, two-way 
type for drilling, reaming, and tapping all holes in the 
pan cover and brake face; also the locating dowel and 
transfer holes, and milling of one face for the cover 
on the drive pinion end. 

(Turn to page 144, please) 
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HOW TO TURN SCRAP INTO MONEY... 


with an organized dormant-scrap round-upin your plant: 


1 Appoint a top executive with authority to make 
decisions to head the salvage drive. 


2 Organize a Salvage Committee and include a 
member from every department. 


3 Survey and resurvey your plant for untapped 
sources of dormant scrap. Encourage your em- 
ployees to look for miscellaneous scrap and report 
it to the committee. 


Sell your entire organization on the need to scrap 
unusable material and equipment. 

5 Prepare a complete inventory of idle material and 
equipment. Tag everything not in use. 


6 Start it back to the steel mills by selling it to your 
regular scrap dealer. 


7 KEEP AT IT! 


= 


P 


* Your DORMANT SCRAP is any obsolete 





Dont Serap 
PROFITS - 


> broken or 
wornout and irreparable machinery, 
ment, dies, jigs or fixtures, etc., 
your premises. 


tools, equip- 
that may encumber 
These, in the language of steel, are 
scrap, vital to steel production, and hence convertible 
into cash. 

Steel is normally made from scrap and new pig 
iron in about a 50-50 ratio. " 
better steel, 


The use of scrap means 
faster . . . because scrap has already 
undergone one refining process. Today under pres- 
sure of domestic and defense demands, the steel 
industry is consuming purchased scrap at the rate 
of 100,000 tons per day .. . an all-time high. Your 


dormant iron and steel scrap is urgently needed. 


Round-up and sale of your dormant scrap NOW 
will benefit you, all steel users, and our country by: 


1 Keeping the steel furnaces producing at their highest 
rate in history. 


2 Conserving our vital iron ore reserves. The more 
scrap used in steelmaking, the less ore needed. 


3 Making better steel, faster. 


INLAND STEEL COMPANY 


38 South Dearborn Street . 
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Military Emphasis at 


Quality Control Convention 


By H. H. 


NCREASED interest in the relatively new science of 
I quality control by statistical methods was demon- 
strated by an unusually large turnout at the Fifth 
National Convention of the American Society for 
Quality Control held last month at Cleveland. The 
total of 2200 in attendance—a gain of almost 50 per 
cent over previous national conventions held by the 
Society—represented about 500 companies in 35 States, 
two Provinces of Canada, Norway, and India. 

The Armed Services are especially interested in 
promoting the wider usage of quality-control tech- 
niques. Discussions presented by top level military 
personne] clarified the military procurement program’s 
requirements of industry's quality control and inspec- 
tion departments. In addition, the many other phases 
of quality control that were covered during the two 


Roberts 


days of technical sessions were of interest to top man- 
agement as well as quality control management and 
operators. 

Fred C. Crawford, president, Thompson Products, 
Inc., made the opening address. He said that we ought 
to double our productivity in the next 10 years, but 
labor leaders have missed the boat and don’t under- 
stand that. Continuing, Mr. Crawford stated that at 
least 50 per cent of our machine tools are obsolete, 
only about 50 per cent of our control methods are 
effective, and labor is only about 60 per cent coopera- 
tive. On the subject of equipment, he gave credit to 
modern labor-saving machines that have played a 
large part in the remarkable growth of his own com- 
pany. 

One of the high spots of the convention was a talk 

by Rear Admiral Morton L. 
Ring, Director of Supply Man- 
agement, Munitions Board, on 
the subject of “Problems of 
Military Procurement.” Ad- 
miral Ring described the en- 
deavor to establish uniform 
policies relating to the pro- 
curement of supplies and ser- 
vices and told how a series of 
Armed Services Procurement 
regulations have been devel- 
oped to guide the procurement 
officers of the Army, Navy, and 
Air Force. He also explained 
why military specifications are 
so restrictive. Among other 
subjects covered in Admiral 
Ring’s talk were “Cataloging” 
and “Packaging.” 

Other high spots were pres- 
entation of awards and in- 
stallation of officers. The Shew- 
hart Medal was presented to 

(Turn to page 122, please) 


Dr. Martin A. Brumbaugh is presented 
with the Shewhart Medal by Wade R. 
Weaver, president of ASQC. 
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Torrington Needle Bearings fit in tight places. These efficient 
units have the smallest O.D. in relation to radial load capacity 
of any anti-friction bearings. : 

This combination of compact size and high capacity has 
proved an important design advantage from the standpoint 
of space-savings and weight reduction. Products utilizing 
Needle Bearings are models of simplicity and efficiency. 

If your application requires compactness coupled with high 
capacity, get acquainted with Torrington Needle Bearings. 
We'll be glad to help you adapt them to your specific needs. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 
District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 1/7: BEARINGS 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 





The BUSINESS PULSE 


Easing Of of Inflationary Pressure Only Temporary and Period of Real 


Stringency Lies Ahead. Effects of Diversion of Materials to Defense Pro- 


duction Becoming More Apparent. Marked Tightening in Labor Supply. 


Less Rigid Controls 


While nearly all indicators of business activity are 
at record or near-record levels, the swift advance of 
most indices, after rising steadily for several months, 
leveled off in April, according to official reports. In- 
dustrial production in that month is estimated at 222 
per cent of the 1935-39 average, 
the same as March. There 
signs still present 


in 


are certain 


character than was recommended by the Administra- 
tion. 


What is described by the Department of Commerce 
as “the most distinctive aspect of the present economic 
situation” has received increasing attention in recent 
weeks. The marked difference between the weakening 
demand for consumers’ goods, 
which first appeared during the 
Christmas buying season and, 





of slackening in the inflation- 
ary These have been 
accompanied by warnings from 
official quarters that the easing 
off is only temporary and that 
the period of real stringency 


This 


clusively 


pressure. 


for 





survey 


P 


AUTOMOTIVE 
DUSTRIES by the Guarenty Trust 
Company of New York. 


on the other hand, the acceler- 
ating pace of orders for 
fense and investment goods 
seems to indicate a trend—al- 
though there is no consensus 
as to its duration. Curtailment 


Ex- 
IN- 


repared de- 





lies ahead. Consequently, Wash- 

ington has placed more restric- 

tions on the use of scarce materials in non-essential 
products. Somewhat paradoxically, however, in the 
field of wage and price control recent developments 
have in some respects been on the side of less rigid 
regulation and have new doubts in various 
quarters as to the degree of ultimate stability that 
can be attained by such methods. Congressional action 
on the tax bill also has been of a less anti-inflationary 


raised 


of retail buying, especially in 
home furnishings and other 
durable goods, occurred at a time when inventories 
were relatively high and resulted in vigorous sales- 
promotion efforts and sharp retrenchment 
purchasing at the wholesale level. 
Observers have attributed softening in consumer 
demand to various 
mentioned that 


in new 


factors. One most frequently 
is purchases which normally would 


(Turn to page 138, please) 
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This chart shows the purchasing values of the U. S. dollar during the past 130 years as measured by 

the consumer's price index (the January 1939 dollar 

the Institute of Life Insurance and obtained from the following sources—Bureau of Labor Statistics 
Federal Reserve Bank, National Industrial Conference Board, and Institute of Life Insurance. 


100 cents). These data were tabulated by 
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By ROBERT McLARREN 





Facts or Politics 


The aircraft manufacturing industry has been 
reeling from the flat statement of General Hoyt S 
Vandenberg, USAF Chief of Staff, before the “Mac- 
Arthur Committee” of the Senate that “the indication 
is that they 
MiG-15 that is superior to any jet engine that we have 


the Russians) have a jet engine in the 
today.” He testified that the Russian fighter has 
greater speed and climbing power than anything 
possessed in America. Here is a statement by a man 
whose sources qualify him as the nation’s top expert 
in military aircraft. But the industry is so shocked 
by these statements as to believe that either here is a 
revelation of gigantic consequence or an unworthy 
play on the politics of a situation. The trouble is no- 
body but General Vandenberg and the Russians know 
whether these are truths or not! > r 

The doubt about such a claim is created by its 
assumption that Russian engineers obviously now 
know more about the subject than U. S. engineers 
and production experts. It means that Russian re- 
search and development in aircraft and engine design 
is superior to that of our own great National Advisory 
Committee for Aeronautics and the countless privately 
owned research laboratories within the aircraft indus- 
try. These are the assumptions that have the most 
serious consequences in our future planning for de- 
fense. There are many industry leaders who are quite 
prepared to doubt the authenticity of the General's 
statement and to accuse him of following the adminis 
tration “‘party line” that Russia would defeat us if we 
ever angered them to the point of war; therefore, we 
must not enlarge the present conflict at any cost. 

There is one brutal fact that can serve as a yard- 
stick in measuring this astounding claim: We have 
shot down 50 MiG-15 fighters with not only the North 
American F-86 but with the slower Republic F-&84 and 
the out-moded Lockheed F-80 (even the turret crew 
of a Boeing B-29 got two of them), whereas our losses 
to the MiG-15 have been only two airplanes. It seems 
somewhat difficult to add this up and come out with 
the same result as does General Vandenberg 


Research Landmark 


By only a coincidence, the above news broke almost 
simultaneously with the revelation by the NACA that 
it had solved a problem that has baffled the best scien- 
tific brains in the world for the past decade; how to 
make a wind tunnel operate continuously at precisely 
sonic speed. The Germans, the British and the Rus- 
sians have long been stymied in their efforts to obtain 


accurate test data on a wind tunnel model through the 
transonic speed range but this has been impossible 
due to the throat becoming choked by shock waves re- 
flected from the model to the tunnel walls, destroying 
Mr. John Stack, 
of the NACA Langley Aeronautical Laboratory, has 
finally solved this problem by the use of a “ventilated” 


the accuracy of the measurements 


throat in which portions of the air are drained out ot 
the throat. The exact method is still a military secret 
and recent visitors to the 16-ft high-speed wind tun- 
nel saw only heavily-boarded regions of the throat. 
The far-reaching consequences of this development 
are a product of the fact that it is at the speed of 
sound that all of the major forces on the airplane are 
changed in strength, point of application and direc- 
tion, resulting in severe stability changes and enor- 
mous increases in drag. By obtaining accurate data 
at the exact speed at which these changes occur, it will 
be possible to study their formation and make appro 
priate changes in future design. 


Gust Alleviation 


The mounting problem of gust loads on modern 
high-speed aircraft is a cause of concern among U. S. 
designers and operations, particularly in very large 
transport aircraft. The problem stems from the heavy 
wing loading of modern aircraft, which is as high as 
100 Ib per sq ft of wing area. Since striking a verti- 
cal gust creates a sudden increment in lift coeffi- 
cient, this already-high load on the wing is suddenly 
increased and can result in structural failure of the 
wing. The British have taken the lead in development 
of a gust alleviation device, consisting of a “sniffer” 
on a long rod forward of the airplane nose, which 
detects the gust, and a mechanism geared to the wing 
trailing edge flaps and/or ailerons which moves them 
up and thus momentarily reduces the lift coefficient 
and, therefore, the effect of the gust on the structure. 
The problem is complex, however, since the time be- 
tween detection of the gust and motion of the wing 
trailing edge depends upon the speed of the airplane 
and the distance between the two. Bristol developed 
such a device for the huge Brabazon transport and 
Boulton Paul Aircraft, Ltd., is now experimenting 
with equipment on an Avro Lancaster bomber. The 
sniffer consists of an inclined airspeed head, the varia- 
tion of pressure within the gust operating an electri- 
cal switch, the signal from which is amplified and 
used to operate the ailerons. Transmission time from 
sniffer to control surface is only one-tenth second but 
this may be varied by the pilot for different altitudes 

(Turn to page 106, please) 
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with SYNCHRO-START Cafomatic ENGINE CONTROLS 


When power is demanded SYNCHRO-START will cutomati- 
cally start the engine from any type of remote pilot switch, 
such as power failure switch, temperature switch, float switch, 
pressure switch, line voltage drop, etc. 


While the engine is running, it is fully protected against any 
abnormal condition, such as low oil pressure, overheating, 
failure of fuel or ignition, overspeeding, etc. Any such 
failure will shut the engine down before damage can result. 
The interrupted and overall cranking limit features protect 
the starting motor and battery. 


When power is no longer needed, SYNCHRO-START will 
automatically stop the engine—shut off battery current, igni- 
tion, fuel—water—air—or whatever is necessary for a per- 
fect stop and reset the controls for the next power demand. 


In case of any failure of the engine while running or failure 
to start, the SYNCHRO-START controls will stop the engine 
and any desired ALARM or SIGNAL may be used to summon 
@n operator ond a signal light in the front of the cabinet will 
show the exact cause of the trouble. 


SYNCHRO-START GIVES Cowtinwous ano Full Automatic OPERATION 


SYNCHRO-START Controls hove been providing safe, dependable 
AUTOMATIC power for America's lorgest dams, bridges, irrigation projects, 
commercial and institutional jobs of refrigeration, air conditioning and 
power generation, mine and oil field pumping, theatres, hospitals, marine 
installations, radio stations, fire protection, Army, Navy and Air service 
installations, pipe line booster stations and scores of other main, auxiliary 
or emergency uses. 
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Other SYNCHRO-START products include Solenoids, Overspeed Governors, 
Automatic Cranking Controls, Safety Stop and Alarm Sets, Multiple Engine 
Lood Control Panels, Fire Pump Panels, Oil and Water Switches, Power 
Failure Relays, Remote Control Stations, Magnetic Contactors, ond all 
types of relays for speciol applications. Your engine dealer con furnish 
you with SYNCHRO-START Controls, or, write direct to us for details, 
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A-155 Vapor Degreasing 

A 
21-page handbook on vapor degreasing 
f metal parts has been published. The 
handbook answers most questions gen- 


Phillips Manufacturing Co. new 


erally asked about vapor degreasing. 


A-156 Metal Fabricating 


Globe Stamping Div., Hupp Corp. 

equipment for production 
stamping, metal fabricating and finish- 
ng for defense and civilian 
tract work is described in a 
facilities report just released 


Complete 


sub-con 
12-page 


A-157 Fasteners 


Products, Inc Publica- 
tion of a new aircraft designers’ cata- 
log of Speed Nut fasteners has been 
announced. Devoted exclusively to fas- 
eners for military and civilian aircraft, 
the new Aircraft Parts Catalog No. 500 
lists all the aircraft fasteners manufac 


Mil-N-3337 


rinnerman 


tured under specifications 


/ 


SS Time = 


== SAVER 


Readers’ Service Department, 
Automotive Industries, 


which govern sheet spring nuts for all 
branches of the military government 


A-158 Rubber Pad Forming 


E. W. Bliss Co.—How airframe man- 
ufacturers the rubber-pad 
forming technique to produce short-run, 
wrinkle-free, deep and complex stamp- 
ings standard hydraulic presses is 
described in a new leaflet just published 
by the company. Die diagrams showing 
the use of a rubber pad in single-action 
and double-action presses are included. 


A-159 Lathes 


Cone Automatic Machine Co., Ine. 
“Datalog” for six spindle 
Bar Machines has just 


are using 


A 
new Cono- 


matic been re- 


- leased. 


A-160 Conveyors 


Anchor Steel and Conveyor (o.—Re- 
cently put out by the firm is Catalog 


50-B which illustrates and describe: 


various conveyor installations through- 
out industry. 


A-161 Closed Cellular 
Expanded Rubber 


Great American Industries, 
revised and enlarged catalog, 
panel of actual samples of closed cellu- 
lar rubber, are now available. The cata- 
log features a fully-detailed chart of 
the properties of Rubatex as improved 
to meet the recently revised A.S.T.M 
Standards No. D-1056-49T. 


A 


a 


Ine. 
and 


A-162 Contact Wheel 


The Carborundum Co.—A pamphlet, 
recently released, gives information 
concerning the new “61” contact wheel 
for abrasive belt backstand 


trons. 


applica- 


A-163 Machine Tools 


Rockford Insert Group This organl- 
zation, composed of the machine tool 
builders of Rockford, Ill., has just put 
out a folder consisting of brief descrip- 
tions of each member’s products. 


A-164 Steels and Irons 


Vanadium Corp. of America—This 
firm has just issued a booklet composed 
of data sheets on Vanadium steels and 

Compositions, heat treatments, 
mechanical properties are 
along with specific applications 
methods of fabrication. 


irons. 
and given 


and 
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THIS TIME SAVER COUPON is for your convenience in obtaining, WITHOUT 
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New Products items described 


Chestnut & 56th Sts., Philadelphia 39, Pa. 


on other pages. 
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There's a YALE hoist 
for evary lifting job! 


e Let YALE give you a “leg up” when there’s lifting to be done. 
It's good business... helps you get the job done faster... 
more safely...at less cost. 


That's because yALE makes all kinds of hoists...electric hoists, 
hand hoists, wire rope and chain hoists, trolley and hook 
suspension hoists, hoists with capacities from 500 pounds to 
40 tons...each one exactly suited to a specific job! 
This aluminum yaLe Load King with synchromatic load brake, for example, 
is ideal where portability and fast, easy, hand lifting are desired. 
Your YALE distributor can help you select the hoist that 
will wear longer, work harder and save more money on the 
particular kind of lifting done in your plant. Call on him soon. 


Or, for FREE detailed information, write Dept. 76, 
The Yale & Towne Manufacturing Co., Phila. 15, Pa. 


Yale is the registered trademark of The Yale & Towne Manufactaring Co YALE & TOWNE | 
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Publications 
Available 


(Continued from page 58) 


A-165 Research Laboratory 


Aluminum Company of America 
Prepared for distribution is a 14-page 
illustrated booklet on Alcoa’s East St. 
Louis, Ill., Research Laboratory. 


materials in the CONVAIR 
B-36 must withstand tem- 
peratures from 100 to 
+500 F 


hal thy YOASTIC™ 


MrT -1- Me dal-ta-02-)aat) +)-f-Tal] 4-3 


properties are required at 


temperatures far 


above 


and below the limits of any 
organic rubber. 


Silastic boots are used to increase the 
reliability and to prevent corrosion and 
untimely shorting of the limit control 
switches made by Exhibit Supply Com- 
pany. They retain their strength and 
flexibility at temperatures of —100° F 


Silastic gaskets reinforced with glass 
cloth are used to seal the rocker arm 
housings in Pratt and Whitney 
Major 


Wasp 
engines. They withstand hot oil 
at operating temperatures in the range 
of 450° F 


Silastic is used to seal bomb bay doors 
and the cover plates, doors and windows 
in camera bays, where flexibility and 
resilience are required at temperatures 
ranging from 100° to +160° F. 


Silastic gaskets reinforced with glass 
cloth are used to seal the cabin heating 
and pressurizing systems at operating 
temperatures in the range of —70 
to 400° F 


For more data on Silastic phone our nearest branch office 
or write for New Silastic Facts dota sheet C-6 


DOW CORNING 


MIDLAND, 


Atlanta * Chicago © Cleveland ¢ Dallas * Los Angeles * New York « Washington, D.C. 


in Canada: Fiberglas Canada Lid., Toronto 


60 


DOW CORNING 


SILICONES 


*T.M. REG. U.S. PAT. PAT. OFF 


CORPORATION 


MICHIGAN 


In Great Britain: Midland Silicones, Lid 


A-166 Torque Converter 
Coolers 


Young Radiator Co.—Just released is 
new catalog No. 1051 on the company’s 
line of shell-and-tube bundle torque 
converter coolers. The two-color piece 
includes construction features and 
physical data on the four models in the 
line. 


A-167 Heat Treating Furnaces 


Surface Combustion Corp.—A new 
illustrated bulletin, SC-152, presenting 
heat treating furnaces for the aircraft 
industry is now available 


A-168 Locknuts 


Townsend Co. 
send Locknuts and their advantages are 
described in a new four-page illustrated 
folder. 


A-169 Portable Tools 


The Rotor Tool Co.—A complete line 
of air tools is illustrated, together with 
application photos and specifications in 
a new catalog, number 38. 


A-170 Cleaners 


E. F. Drew & Co., Inc.—Just issued 
is a new aviation products folder which 
lists products such as carbon and parts 
cleaner, corrosion preventives, cresol 
emulsion paint strippers, 
polishes, solvent cleaners, steam clean- 
ers and special compounds 


Two types of Town- 


cleaners, 


BOOKS.... 


THE TRANSPORTATION INDUSTRIES 
1889-1946, by Harold Barger, published by) 
the National Bureau of Economic Research 
1819 Broadway, New York 28, N. Y. Price 
$4.00. Th volume offers new indexes of 
output, employment, and output per worker 
or steam railroads, electric railways, ol) 
pipelines, waterways, and airlines Ter 
years in the making, the report is one of 
a series describing the growth of produc 
tion and productivity in American industry 
during the first half of the twentieth cen- 
tury 


PRODUCTION CONTROL, by Franklin 
G. Moore, published by McGraw-Hill Book 
Co., 330 West 42nd Street, New York 18, 
NV. Y. Price $5.50. It explains how produc- 
tion control is accomplished and why the 
particular methods employed are used. Ad- 
vantages and limitations of the various 
methods are thoroughly examined and 
study problems are provided covering the 


arious subjects 
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xermobile Duo-Way Scoop with 
t at one end and one cubic yard 
at other 


Mixermobile complete mobile « 
rete mixing and elevatir 


Vickers Hydraulics are versatile . . . they provide any motion or combination 
of motions, any amount of power at any distance. Control is fast, smooth, 
accurate and reliable. The heaviest mobile equipment can be put through the 
most precise operations with no more physical effort than it takes to flip a lever. 

Hence, in designing versatile machines, manufacturers make large use of 
Vickers Hydraulics. These Mixermobile Units are representative ... they are 
100% Vickers equipped, offering the advantages of undivided responsibility 
and a nationwide organization. For information about the many ways that 
Vickers Hydraulic Pumps and Controls improve performance and cut costs on 
mobile type machinery, write for new Catalog M-5100 or get in touch with a 
Vickers application engineer. 


VICKERS Incorporated * 1428 Oakman Bivd. * Detroit 32, Mich. 
DIVISION OF THE SPERRY CORPORATION 


Application Engineering Offices: ATLANTA @ CHICAGO (Metropolitan) @ CINCINNATI e CLEVELAND 

DETROIT e HOUSTON @LOS ANGELES (Metropolitan) eNEW YORK (Metropolitan) e PHILADELPHIA 

PITTSBURGH @ ROCHESTER @ ROCKFORD eo ST. LOUIS e@ SEATTLE @ TULSA 
WASHINGTON e WORCESTER 


neers and Builders of Oil Hydraulic Equipment Since 


Wagnermobile Model “C’’ Scoop 
one machine for six jobs 


Vickers Balanced Vane Pumps feature vas Multiple Unit Valves consist of individual operating 
automatically controlled radial and axial ve sections, assembled in almost any combination for various 
clearances that — high efficiency haeaue control functions. hiaggre w~ Lananeng positioning under 
throughout long actual operating conditions lected by surges. 
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B-81— Clutch Plate Offered by the Klaas Machine & Mfg. 


Co., Cleveland, Ohio, is an automatic 


Assembly Machine assembl} 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


Successful operation in many 
thousand motor-driven products and 
devices—over a period of 36 years—has 
proved the thorough reliability of Lamb 
Electric Motors. 


The good service for which Lamb Electric 
Motors are known, results largely from 
the fact that they are designed to provide 
the exact electrical and mechanical re- 
quirements for each product they drive. 


This special engineering assures top 
product performance and usually results 
in savings in space, weight and cost 
factor. The Lamb Electric Company, 
Kent, Ohio. 


THEY'RE GOING INTO AMERICA'S Finest PRODUCTS 


Elechic 


machine for clutch plates 


Motor having substantial power 
output for computing machines 
and other types of motor-driven 
office equipment, 


Planetary inbuilt speed reducer 
permits a straight-line drive, 
symmetrical construction; 
insures good performance. 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


designed to place springs in clutch plate 
cavities. Separate hoppers contain the 
rivets which hold the spring in the cav- 
ity and the springs themselves. Two 
rivets are automatically fed to the 
spring, where one rivet is placed in 
each end of the spring. The spring is 
dropped from a separate hopper to 
make the assembly cycle completely 
automatic. The assembled springs and 
two rivets are forced into the cavity by 
a hydraulic press. 

An air-operated indexing fixture ro- 
tates the clutch plate each time a cavity 
is filled with the spring-rivets assembly. 
The machine can be adapted to assem- 


Klaas automatic assembly machine for 
clutch plotes 


bly of any size clutch plate with vary- 
ing requirements as to the number of 
spring assemblies needed. Conveyors 
can be supplied to carry the parts from 
the bins to the separate hoppers and 
also to keep the hoppers filled auto- 
matically. This particular machine han- 
dles 300 plates per hr with six assem- 
blies to a plate. 


B-82— Automatic 
Contour Machine 


The DoAll Co., Des Plaines, Lll., re- 
cently delivered a new standard Con- 
tour-matie equipped with 36 in. stroke 
heavy duty hydraulic work table for 
precision machining of heat resisting 
alloy components in jet engine produc- 
tion. For this application the machine’s 
work height was increased and the 
standard 16 in. stroke tiltable hydraul- 
c table was replaced by the larger 
capacity table that is used for fast, 
straight, accurate perpendicular power 
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| poretor Value as though 
bu were Buying 
rather than Building the Car! 


Put yourself in your customer's shoes, Lasting performance 
is vital to him—and it’s certain to effect the selection of his 
next car. It is only logical then, to specify components that 
will insure that characteristic in the engines you build. In 


carburetors, Stromberg is unique in this respect, for it is a 
proven fact that Stromberg* Carburetors last longer. Take 
the long-range view of carburetor value and you will agree, 
it’s good business to specify Stromberg Carburetors. 


*PEG. U. 5. PAT. OFF 


ECLIPSE MACHINE DIVISION OF 


© Standard Equipment Sales: Elmira, N.Y 
« Service Sales: South Bend, Ind. AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 





in Vibration-Control 
means to YOU 





@ This modern testing machine measures the deflection of 
LORD Vibration-Control Mountings under load and auto- 
graphically records the deflection curve Although deflection 
testing is but one phase of an extensive program, it serves 
to illustrate the precision and excellent facilities which are 
found in all branches of LORD research 

Continuous investigation of metals, elasuc materials, 
bonding methods, and mounting performance have resulted 
in improvements of value to every user of vibration-control 
mountings and custom made rubber-bonded-to-metal parts. 
LORD has developed over 500 natural and synthetic rubber 
stocks. From these is selected the one with the exact charac- 
teristics to deliver maximum performance and longest life 
for each application. A choice of metals means adequate 
strength . minimum weight maximum corrosion 
resistance. New bonding methods improve quality and 
lower cost 

Research has made it possible for LORD to produce 
more accurate . uniform .. . dependable economical 
vibration-control mountings and bonded-rubber parts. 
LORD Field Engineering Representatives are ready to assist 
with proper selection and application. Write for your copy 
of the Lord Natural Frequency Chart and of the Vibration 
Isolation Chart. Designers and engineers will find them 
of definite value. 


LORD MANUFACTURING COMPANY ~ ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 





NEW PRODUCTION 
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For additional information please 
use coupon on page 58 





fed band sawing, slotting and grinding 
to close tolerance. 

Operation is accomplished hydrauli- 
cally by control knobs in a central 
panel on the column of the machine. 
The table handles work weighing up to 
one ton. Its feed rate is variable to 18 
fpm with rapid return, and it slides 
over 28 rollers actuated by hydraulic 
pressure up to 200 lbs psi. Both work 
feed pressure and rate of travel are 
controlled by material machinability. 

The Contour-matic utilizes the newly 


DoAll Contour-mathe with 36 in. work table 


developed diamond and line grinding 
bands in addition to standard precision 
and buttress saw bands and abrasive 
polishing bands up to 1 in. in width; 
also file bands of various shapes and 
uts, in % in., % in., and % in. width 
n a wide assortment of band tools for 
machining every known type of mate- 
rial. Cutting speeds are infinitely vari- 
able from 40 to 10,000 fpm. 

The machine is powered by a 742 hp 
motor and speedmaster drive with over- 
load protection on the drive spindle. 
Automatic hydraulic aircraft type dise 
brakes stop the machine if saw bands 
are broken and when motor is shut off. 

uilt-in welder for joining saw and line 
vrinding bands, job selector dials and 
combination spray or flood coolant sys 
tem are other provisions. 


B-83— Aircraft Skin 
Milling Machine 


Believed the world’s first machine 
tool for manufacture of self-reinforced 
aircraft “skins,” a new three dimension 
milling machine is being rushed to 
completion by the Giddings & Lewis 

(Turn to page 69, please) 
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* One of a Series of Interest to the Petroleum Industry 


1951 





DU PONT COMPLETES NEW 


PETROLEUM 








J. J. Mikita Appointed 
Director of Du Pont 
Petroleum Laboratory 


February 1, 1951 marked the beginning 
of J. J. Mikita’s second term as director 
of the Du Pont Petroleum Laboratory. 
He previously held the post from Sep- 
rood mae 1946, when he first joined the 
Company, until October 1949. 


Since then he has served as assistant 
technical manager at the Wilmington 
Office. His return to the laboratory was 
prompted by the expanding activity of 
petroleum Amat ae research being 
carried on at the new quarters. | 

Mr. Mikita was graduated from Penn | 
State College and received his Masters 

| 
| 
| 
| 





Degree in mechanical engineering 
there in 1933. He continued at Penn 
State as a research assistant until 1936, 





LABORATORY FACILITIES 


Buildings House Main Research Activity 
of Expanding Du Pont Petroleum Laboratory 


To accommodate the rapid expansion of Du Pont’s petroleum research work, 
' <o I 

major additions to the Petroleum Laboratory set-up have recently been com- 

pleted at the Chambers Works in Deepwater, N. J. These additions consist 


of several structures, designed especially for petroleum research. 


Main laboratory building has a monitor top which houses fuel, air, water and electric lines. Adminis- 
trative offices, conference and reception rooms ore located in two-story front section. Remainder of 
building is devoted to engine testing compartments and general service equipment. 


In addition to the main building, which 
houses the offices and test engine 
rooms, there is a complete fuel blend 
ing unit and tank farm. Also an en- 
larged garage with maintenance facili 
ties for the road-test fleet. Construction 
was started in August 1949 and today 
all units are equipped to operate at full 
capacity. 


when he joined the Texas Company as 
an engineer. There he became associ 
ate director of research before joining 
Du Pont in 1946. 





Laboratory Conferences | 
Coordinate Research | 


Close cooperation by the laboratory 
staff is an important factor in Du Pont 
petroleum research. Here Mr. Mikita is 
discussing test results with the engi- 
neering group. Meetings like this speed 
up laboratory operations as well as 
= development. They also give 
each engineer an opportunity to con- 
tribute to the various projects. 


Activity ranges all the way from 
basic research on combustion problems 
to development of additives for jet 
fuels. It includes the design and con- 
struction of special test engines and in- 
strumentation on road-test automobiles. 


FUNCTIONAL DESIGN 

The main building was developed with 
an eye to comfort and efficiency as well 
as to the safe handling of fuels and 
exhaust gases. Twenty-six stands for 
mounting test engines are distributed 
through eight rooms. On them, engines 
ranging from small single-cylinder test 
engines to the largest truck diesels can 
be operated. 

Many of the stands are equipped 
with dynamometers for absorbing and 
measuring engine power. They carry 
extensive instrumentation. For added 
safety and comfort, the operating con- 
trols and instruments are mounted on 
panel boards at a distance from the en- 
gines — frequently outside the engine 
room, 

In addition to complete engine test- 
ing facilities, the main building con- 
tains air-conditioned 
offices and con- 
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PETROLEUM CHEMICALS DIVISION 
am NEWS 


Safety and Comfort 
Featured in New Du Pont 
Laboratory Buildings 


Fuel lines .. . exhaust gases. . . electric 
wiring . . . high pressure air lines! Put 
them all together, and they can spell 
trouble—unless careful handling keeps 
them functioning safely. Special atten- 
tion was paid to the design of the labo- 
ratory buildings so as to virtually elimi- 
nate danger and trouble from any of 
these sources. 

To isolate these services, an enclosed 
area running the length of the labora- 
tory was built on the roof. Fuels and 
electrical services are routed to the en- 
gine room through concealed ducts. 
Engine exhaust, coolant and _ spilled 
liquids are collected in a sealed trench 
which passes under the floor. Special 
pumping equipment keeps them mov- 
ing out to safe disposal facilities. A 
complete change of air in each engine 
room is provided every 3 to 5 minutes. 





‘Today’s Engines Help Develop Tomorrow’s Fuels 


Stock engines representing standard car makes are used for research on fuel per- 
formance at the Du Pont Petroleum Laboratory. Mounted on stands in this multi- 
: cylinder engine testing room, they are connected with dynamometers and other 
} testing devices. Special instrumentation—on panels outside the room—records the 
: | erformance of each engine. T he results of these tests are the bases for findings that 
3 le ad to 1m} roved fuels and lubricants and better engine pe rtormance. There are 
} two multi-cylinder engine rooms in the new laboratory—additional rooms in the 
old buildings. 





Complete Storage and Blending Facilities 











Built-in ventilation control and fire protection, 
important features of the laboratory design, 
THE NEW TANK FARM hos are frequently checked to assure safe operation. 
a storage capacity of more 
than 60,000 gallons. Each of 
its 12 tanks can be used for 
storing a different fuel. Lo- 
cated a safe distance from 
the main building, the farm 
is connected to the fuel trans- 
fer and blending building by 
a system of pipelines which 
permits complete blending 
flexibility. 


Many control panels are located in this corridor 
—outside of the engine rooms. Test stands are 
equipped with an automatic device to stop the 


engine if unsafe conditions develop. 
THIS ORDERLY AR- 


RANGEMENT of pipe- ‘ - | . 
lines and blending 9 
pumps in the transfer —— ee ¥ bE .- a © 
and blending build- — | check, @ warning 
ing simplifies blend- : } s flashed by this 
clearly visible 
ing operations. To as- * panel should 
sure sofety and accu- \ ? anything go 
racy, each pipe is | - “a wrong with the 
. " . " ventilating sys 
clearly identified. ° sons or ether O00 
tective equip- 
ment. 
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An Engine Writes Its Own Story! 


On this control panel are dials and 
instruments to register all significant 
details of an engine's performance. 
Variations in the performance of 
fuels can be accurately charted. The 
engine itself can be observed by the 
operator through the recessed win- 
dow in the center of the panel. 


An indicator chart tells this labora- 
tory technician the pressure being 
generated in the combustion cham- 
ber of a single-cylinder engine. 
Through recording instruments, the 
engine actually writes its own story. 








ELECTRONIC INSTRUMENTS for engine testing are developed and assembled in this laboratory 
workshop. This work includes some of the special instrumentation and apparatus built into the test 
fleet cars, as well as the intricate control panels for laboratory test engines. The Petroleum Labora- 
tory also has its own machine shop and engine overhaul room. 








BASE OF OPERATIONS 
FOR DU PONT TEST FLEET 


This brick structure, near the new laboratory 
building, is the garage headquarters for the 
Du Pont east coast passenger cor test fleet. 
Many standard makes are represented in the 
28-car fleet. Equipped with special instrumen- 
tation, the cars are essentially on-the-road re- 
search laboratories. 


Complete servicing and overhaul facilities are 
installed in the garage. Special equipment 
keeps testing devices of the cars tuned to a 
high degree of accuracy. 








New Lab Facilities 


ference rooms for laboratory personnel. 
It also houses the many sunilety serv- 
ices needed for operating the labora- 
tory... plus a lunchroom for those who 
do not make use of the plant cafeterias. 


COMPLETE SERVICE FACILITIES 

To keep research work progressing 
satisfactorily many extra services are 
needed. For convenience and efficien 
cy, provisions for these are built into 
the main laboratory wherever possible. 
There is an overhaul shop for rebuild 
ing engines and a machine tool room 
for turning out special engine parts. 
For routing 18 fuels from the blending 
building to any of the 26 test engines 
there is a special piping system which 
supplies the necessary flexibility for 
experimental work. 

From the compressor room comes 
dry and oil-free air for supercharged 
engines, as well as air and vacuum 
service for various instruments. The 
laboratory has its own electronic shop 
where new instruments are developed 


and repairs are made. 
OVER 
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New Lab Facilities 


SIMULATES REFINERY 

The blending building and tank farm 
are similar to those found in refineries. 
Twelve storage tanks give the tank 
farm a capacity of more than 60,000 
gallons. Racks provide additional stor- 
age for 360 fifty-five gallon drums. 

In the blender building, tetraethy] 
lead and other additives can be readily 
blended with any combination of fuels 
from the main tanks. These fuels can 
be dispensed directly to test-car refuel- 
ing pumps or to the laboratory fuel 
distribution room. 


WORK IN PROGRESS 

An enlarged research program is al- 
ready under way in the new facilities. 
It includes work on fuel storage 
stabilizers and additives for making 
lube oils more suitable for modern 
high speed engines. Studies of basic 
combustion problems have been ex- 
panded and are aimed at discovering 
new methods of suppressing knock. 





| PIONEER | 





Dr. W. S. Caicott Directed 
Early Research on TEL 


In 1922 the Du Pont Company ac- 
cepted a challenge to manufacture 
tetraethyl lead sately. The intensive 
study and exhaustive experimental 
work that followed was under the able 
leadership of Dr. W. S. Calcott of the 
Du Pont Jackson Laboratory. 

As a result of this work, Du Pont was 
successful in perfecting a process tor 
producing tetraethyl lead which con 
tributed important features toward 
maintaining the excellent safety record 
subsequently established in the manu 
facture of this product.The basic tech- 
niques developed by Dr. Calcott and 
his associates are still in use today. 


Continuous Tests Show Way 
to Product Improvements 


Tested in use, in storage, in idling en- 
gines, and in combination with other 
fuels or lubricants—every Du Pont ad- 
ditive must pass a comprehensive 
schedule of tests before it is made 
available to the industry. 

Constant evaluation of product char- 
acteristics sometimes leads the way to 
the development of new and better 
products—another important contribu- 
tion of Du Pont research, 

Exploring basic combustion chamber 
reactions is a continuing job at the Pe- 
troleum Laboratory. It is helping to 
pave the way for future improvements 
in fuel antiknock additives. Problems 
are first studied in the laboratory and 
then taken out on the road where they 
can be studied under varying driving 
conditions. Seven of the laboratory's 


How Du Pont Research 
Aids Petroleum Refiners 


To help refiners in the economical and 
efficient use of current additives is one 
of the primary aims of Du Pont pe- 
troleum chemicals research. Another is 
the development of new fuels and 
lubricants. To acc omplish these things, 
the program is unusually broad. 

It includes the work of test fleets 
both passenger cars and heavy-duty 
trucks—as well as laboratory studies. 

For on-the-spot assistance, five con- 
veniently located field laboratories are 





Refinery research groups find it helpful to at- 
tack their problems in joint meetings with Du 
Pont petroleum specialists. 
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Petroleum Chemicals Division @ 


Wilmington 98, Delaware 
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Chemical analysis of fuel components and re- 
actions is among the steps constantly employed 
in the development of petroleum additives. 


28 cars are specially equipped to do 
this work. 

In connection with gasoline, Du Pont 
research contributed to an effective 
metal deactivator as well as several 
antioxidants for increasing stability. 


prepared to conduct special investiga- 
tions on your own fuels, as well as help 
with treating and blending problems. 

In addition, many of the findings of 
Du Pont’s vast company-wide research 
program have valuable application in 
the petroleum industry. Neoprene, ex- 
plosives and finishes are outstanding 
examples. 


LITERATURE AVAILABLE 


The following is a partial listing of free 
Du Pont bulletins, reports, booklets 
and aids available to you. Address re- 
quest to your nearest Du Pont Pe- 
troleum Chemicals Division District 
Office. 
Working with the Petroleum Industry 
information about Du Pont’s TEL 
manufacturing and research facili- 
ties Serial A-8620 
Tank Talk—a 52-page, pocket-sized 
booklet written for the men who 
actually enter and clean gasoline 
storage tanks Serial A-1134 














Better Things for Better Living 
. . » through Chemistry 
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Machine Tool Co., Fond du Lac, Wise 
Aimed at better adapting aircraft to 
near-sonic speeds, it will be pioneered 
by the Lockheed Aircraft Corp. in 
manufacture of F-94 jet fighters. De- 
tails of the complex new tool were 
designed by the Giddings & Lewis Co. 
in collaboration with engineers of the 
General Electric Co. and Lockheed in 
accordance with basic specification laid 
down by the aircraft corporation. 

The novel machine will mill integral- 
rib skin panels from solid or rough- 
forged aluminum alloy plate, permitting 
use of the thinner wings and sharper 
fuselages required for high-speed jet 
flying. Replacing the customary forest 
of struts, braces and girders welded o1 
riveted into the plane’s structure, the 
integrally-braced surfaces are designed 
to make the new F-94 planes stronger, 
faster, and capable of carrying more 
fire power and greater fuel loads. 

The machine, known as the Giddings 
& Lewis Hypro Aircraft Skin Mill 
(Type 100), utilizes General Electric 
motors and control throughout. Oper- 
ating in three dimensions with two feed 
motions, it is designed to work in a 
feed range from three-fourth of an in. 
to 150 in. a minute with infinite inter- 
mediate speeds. 

G-E, two-dimension, electronic trace: 
control is used to guide longitudinal and 
lateral cutting motions simultaneously 
The skin mill also incorporates a verti- 
cal rise-and-fall cutting action to con- 
trol the variations in web thickness. 

Each of the three milling heads, two 
of which can be used simultaneously, 
employs an Onsrud Machine Works 
water-cooled unit powered by 100-hp 
G-E induction motor parts. 

The massive machine (18 ft high, 30 
ft wide, 80 ft long, and weighing 200 
tons) will use 12 drive motors totaling 
approximately 350 hp, exc'usive of 18 
motors and generators delivering the 
power supply. A 20-hp motor will drive 
the table, with its 100-ton load capacity, 
and smaller motors will move the cut- 
ting heads on their guide rails 

Sequence speed contro] will feature 
operation of both the longitudinal and 
lateral feed motions. Both the table 
motion and the movement of the cutting 
heads can be operated at any selected 
speed. 

Speed control and the steering con- 
trol which guides the cutting angle are 
combined for ease of operation. Trail- 
ing hoses and electrical lines are elimi- 
nated through use of a Giddings & 
Lewis feed reel. A catwalk gives the 
operator a better view of the work in 
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progress and en- 
ables him to move 
easily from one side 
of the machine to 
the other. 

The unusual ma- 
chine tool will be- 
come a part of 
Lockheed’s new five- 
million-dollar “Hall 
of Giants”’ fabri- 
cating building at 
Burbank, Calif. 


(Turn to page 
70, please) 


Giant Giddings & Lewis Hypro aircraft skin mill, type 100, for 
manufacture of integrally-stiffened aircraft “'skins’’. 








For quick, secure 
fastening 
at low cost! 


PALNUT woccix. 
NUTS and FASTENERS 


THE PALNUT COMPANY 10 Cordier $t., Irvington 11, N. J. 
Detroit Office : 8100 Lyndon Ave. 
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B-84— Low-Cost 
Electronic Brain 


A compact, inexpensive electronic 
“brain,” more accurately termed an 
electronic analog computer and nick 
named “Ida” (for Integro-Differential 
Analyzer), has been placed on the mar- 
ket by the Computer Corp. of America, 
New York, N. Y. Ida’s low cost, be- 
low $8,000, is calculated to make it 
possible for small businesses, research 
laboratories, universities and engineer- 
ing consultants to acquire an analog 
computer with all the time-saving, 
labor-reducing possibilities that go with 
it, the company believes. 

Types of problems “Ida” can solve, it 
is explained, include qualitative and 
quantitative dynamic studies in chem 


Th) PT hl istry, mechanical engineering, aero 
)) \ dynamics, nucleonics, thermodynamics, 
IMI ORTAN servo-analysis and network analysis. It 
solves linear differential equations with 


constant co-efficients up to the eighth 
order. Eight initial conditions may be 


= set into the problem. 
p [ e C | S | 0 fl Auxiliary equipment extends “Ida’s” 


usefulness to the solution of differential 
. equations of higher order than eight, 
p [ 0 ul C t | 0 n differential equations with non-constant 


For more than 35 years The Pierce Governor Company, Inc. of 
Anderson, Indiana, has excelled in the design, engineering, 
and production of important parts for the Automotive and 
Aircraft industries. Today's production features: 


Sisson Automatic Chokes 


Complete line of precision engineered chokes for the automotive 
industry —original equipment and replacement parts 


Famous Pierce Governors 


Pierce centrifugal-mechanical and hydra-mechanical governors for 
gas, gasoline and Diesel engines—automotive and industrial. 


Aircraft Engine Controls Integro-Differential Analyzer called ‘Ida, 
, ia ; , offered by Computer Corp. of America. 
Design and manufacture of precision hydraulic and mechanical 
fuel control systems for leading aircraft engines 
° es co-efficients and non-linear differential 
Hydraulic Transmission Controls equations. Problems can be worked on 
Manufacture of sensing mechanisms for hydraulic transmissions either a real or modified time base. 
Solutions are recorded in graphic 
Let Pierce's precision engineered products form on a two-channel oscillograph. All 
and manufacturing facilities solve your computed quantities can be recorded, 
problem! Write... two at a time. Any computed quantity 
can also be viewed on an oscilloscope 
while being recorded. 
Use of patchcords, common in pre 


‘ ‘ 
: . vious and larger computers, has been 
: VERE eliminated in the interests of opera- 
‘ tional simplicity. Problems are prepared 
s 

‘ee 


P on a set-up board, which, when in place 
toe in the machine, automatically makes all 


The Pierce Governor Co., Inc. 
Anderson, Indiana 
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French Fries 


a a Tasty Dish 
troduction Men 


Round, seamless, smooth—these are the points that 
count with housewives when they see the Burpee auto- 
matic electric French Fryer. Inner container and outer shell 
are a single piece formed from a circular blank on the 
4-point Clearing press in the picture. 
This kind of work demands a high order of press accuracy if rejects 
are to be avoided. The Clearing press delivers that accuracy and holds pro- 
duction schedules with negligible “time out” for die maintenance or adjustment. If 
you make any metal product in mass production quantities it will pay you to investi- 


gate the economy and dependability of Clearing presses. 


CLEARING MACHINE CORPORATION 


6499 WEST 65TH STREET x CHICAGO 38, ILLINOIS 


GEARING RITES SES 


JDUCTION 
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Bullard 4-way bed hor- 
izontal boring, milling 
and drilling machine 





of the necessary electrical connections 

Problems in the machine can _ be 
changed in the few seconds it takes to 
lide out one set-up board and slide tn 
another. The problems can be stored on 
the set-up boards for future us« 


... FASTEN 
CUT COSTS ‘4 THE DOUBLE’ 


¢ 


“214” DOUBLE 


RIVET SETTER y | 


The “214” auto- 

matically feeds, inserts 

and clinches two rivets ata 
time...with speed that may mean a 
big saving in your fastening costs. 

14” throat makes large assem- 
blies easy to handle. For tubular 
rivets as large as %«", or less in 
length. Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility. 

Ask us how the ‘‘214” can help 
you cut costs. Send a sample of 
your problem assembly (or blue- 
print) for a Free fastening analysis. 


FREE CATALOG 


contains valuable engineering information and 
rivet specifications plus illustrated descriptions 
of 26 Chicago Automatic Rivet Setters. 


kwet & MACHINE CO. 


West Jackson Boulevard, Bellwood (Sust8) Illinois 
Branch Factory: Tyrone, Pa. 





B-85— Four-Way Bed 
Horizontal Machine 


New 4-way bed horizontal boring, 
milling and drilling machine, put out 
by The Lullard Co., Bridgeport, Conn., 
is built in 4 in. or 5 in. spindle sizes. 

The heavy box type 4-way bed sup- 
ports equally on its four ways a heavy, 
well-ribbed box type saddle and table. 
Bed ways are covered by stationary 
sheet metal guards as a protection from 
chips and other foreign materials. Non 
metallic bearing surfaces are used 
under both saddle and table to provide 
long wearing replaceable bearing sur- 
faces. 

Saddle guide and feed screw are 
located between the inner bed ways to 
minimize any cocking tendency due to 
uneven load distribution. Single leve: 
seif-equalizing clamps acting on the 
outside of the outer bed ways give maxi- 
mum hold-down effect. Table cross- 
feed nuts revolve in pre-loaded anti- 
friction bearings and are adjustable fo: 
wear. Lubrication pumps provide fil 
tered oil under pressure for gears and 
bearings. A large reservoir permits 
ample cooling of lubricant. An improved 
type of hydro-dynamic coupling (fluid 
drive) and brake motor, driving through 
multiple V-belts, is designed to assure 
smooth, positive acceleration and stops, 
as well as to absorb shock induced 
by interrupted cuts in heavy work. 

Safety pendant control with function- 
al push buttons protects the operator 
and provides ease of operation. 

The 4 in. spindle machine has a 
range of 24 speeds from 8 to 1000 rpm, 
while the 5 in. size has 24 speeds from 
7 to 859 rpm. 


B-86— Diamond 
Tooth Band 


With the new Diamond tooth band, a 
product of the DoAll Co., Des Moines, 
Ill., refractory, ceramic, vitrified, vitre- 
ous and geological materials can now 
be cut directly to a layout line with a 
precision said be comparable to that of 
conventional contour sawing. Use of the 
band makes possible a saving of valu- 
able materail which is removed in sec- 
tions rather than in chips. It eliminates 

(Turn to page 76, please) 
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OF KNOW-HOW IN MANUFACTURING 


GABRIEL S4ccMatbou 


It's the men behind machines that make the wheels go ‘round. These 

twelve men serving in supervisory capacities average over 17 years 
each in the production of Gabriel shock absorbers. They possess the 
priceless ingredient of experience... They are your assurance of highly 
uniform shock absorber production and performance. 


THE GABRIEL compANY « CLEVELAND 3, OHIO 


ANTENNAS » THERMOSTATS + COIL SPRINGS + FLEXIBLE TUBING - HELPER SPRINGS - METALUME & “CELASTIC” 
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opens 
(-pound door 




















Pier 80, the Jackson Street Pier, is the newest 
commercial pier in Philadelphia. It’s 994’ 
long and 308’ wide. This staunchly-built pier 
contains 146 steel rolling doors, counter- 
balanced by 292 torsion springs specially de- 
signed for this job by American Steel & Wire 
Company. 

The doors are big (downstairs they’re 22’ 
wide, 18’ high). The doors are heavy (1700 
lbs.). One man must be able to operate them 
quickly, and they must be completely reliable 
in service. 

The American Quality Springs are wound- 
up under terrific force when the doors are 
down, thus counter-balancing the tremendous 
weight. The springs are now in operation, and 
have given perfect service despite the large 
deflections. It’s a typical tough job, easily 
selved with American Quality Springs. 

American Steel & Wire Company makes 
springs of all sizes, ranging from locomotive 
and washing machine springs down to the 
tiny but reliable springs for cigarette lighters. 
So no matter what your problem, it will pay 
you to get the product-tested advice of our 
skilled spring engineers. Write to American 
Steel & Wire Company, Rockefeller Build- 
ing, Cleveland 13, Ohio. 
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AMERICAN QUALITY 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO + COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 


\: romotive Inpustries, June 15, 195] 





Grcak-TJu Period! 


because NORDBERG MANUFACTURING CO. 
uses the PROFILOMETER 


What is a minimum break-in period for an engine? Nord- 
berg Manufacturing Company, Milwaukee, Wisconsin, 
wanted the answer to this question as it applied to their 
products—and the Profilometer helped them get it. 


Nordberg engineers established an optimum surface rough- 
ness rating for the |. D. of their radial engine cylinder bores 
to assure the minimum break-in period of the engine. To 
eliminate any uncertainty as to the exact finish that was 
being secured in each cylinder bore, Nordberg put the 
Profilometer to use. The result has been that every bore is 
uniform in its surface finish, and break-in presents no prob- 
lems in a Nordberg engine. 


<” : Of primary importance, at Nordberg, the 
y : | Profilometer is used at the spot where it is 
—_ most valuable—right next to the vertical 
an hone. As in many other plants, it is fully 

: recognized as an important shop tool. 


yeorts 


To learn how the Profilometer can help cut costs in 
your production, write today for these free bulletins. 


Profilometer is a registered trade name. 


Y CISTS. 


, 


Instrument 





ANN ARBOR 12 & 





N EW pr nrg 
AND 
EQUIPMENT 


For additional information please 
use coupon on page 58 





(Continued from page 72) 


the conventional method of shaping the 
material to form by multiple cuts with 
expensive diamond wheels, or successive 
rough and finish contour grinding oper- 
ations, the company points out. 


™ = 

Stock cutting hard carbon with DoAll 

Diamond tooth band, in a DoAll Contour- 
matic machine. 


DoAl! Diamond tcoth bands are man- 
ufactured with precision accuracy to 
provide unexcelled surface smoothness 
and fine tolerance cutting on products 
such as carbon, glass, marble, porcelain, 
firebrick, slate, etc. Operating speeds 
range from 3000 to 8000 fpm. Coolant 
must be flushed around the cutting edge 
of the diamond tooth band in order to 
wash away particles of material cut. 

The diamond charged cylindrical 
matrices are irregularly spaced on the 
band to prevent setting-up resonating 
patterns as the sharp cutting diamonds 
enter the work. The combination of 
non-resonating teeth and the mechani- 
cal ability of the DoAll Contour-matic 
machine makes it possible to produce 
smooth cuts with an accuracy com- 
parable to a coarse grit lapped surface. 
For this reason the Diamond tooth 
bands are recommended for use only on 
the DoAll Contour-matic which has the 
necessary features of vernier controlled 
work feed, flush coolant for the band, 
maximum rigidity, and infinitely varia- 
ble speed range. Bands are furnished 
in four widths—% in. to 1 in. wide. 


B-87—-Connecting Rod 
Balance Milling Machine 


An automatic connecting rod weight 
balance milling machine has been pro- 
duced by the Motch & Merryweather 
Machinery Co., Cleveland, Ohio, with 
the cooperation of the Toledo Scale Co., 
Toledo, Ohio. It finds use in manufac- 
ture of interchangeable automotive con- 
necting rods whose final operation en- 
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The Expert Answer Team 


For manufacturers of motor cars and trucks, tractors, 
farm implements, mining and road machinery, automotive equipment, 
aircraft, heavy and light machinery and other equipment. 


Physicists, metallurgists, chemists 
and design engineers are engaged con- 
stantly on problems involving engi- 
neered rubber and plastic products... 
at the United States Rubber Company 
at Fort Wayne. The plant’s main work 
is the manufacture of engineered rub- 
ber parts for original equipment 
makers only—to make their products 
more functional, more comfortable, 
more safe. 

The “U. S.” experts are at the serv- 
ice of manufacturers of all types of 
mechanical equipment with moving 


parts—such as motor cars, trucks and 
tractors. The “U.S.” men have one of 
the most modern and complete lab- 
oratories in existence. At their finger- 
tips are all the latest research and 
development facilities. Many of their 
instruments and tools are unique, 
some were designed by the very tech- 
nicians who use them. 

This United States Rubber Com- 
pany laboratory at Fort Wayne and 
the skilled personnel are at your 
service. Try them... for even your 
most hopeless problems. 


UNITED STATES RUBBER COMPANY 


FORT WAYNE, INDIANA 
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tails machining each end to weight bal- 
ance within two grams. 

The machining unit consists of two 
opposed special quill type stationary 
milling heads and a hydraulically actu- 
ated clamping fixture, mounted on hard- 
ened ways between the two heads, with 


A direction signal light must do more 
than attract attention. It must demand it! 

TuNG-SOL Flashers give signal lights 
compelling authority—in fact, have been 
doing it for more than twelve years on 
10,000,000 automobiles 

Two outstanding safety features of the 
TuNG-SOL Flasher for direction signals 
are instantaneous starting and provision 
for an instrument panel pilot light. The 
pilot light blinks in unison with the sig 


nearly 


nal—assures the operator that his signals 
are working. 
Small, rugged and highly dependable, 


Motch & Merryweather 
automatic milling ma- 
chine for weight bal- 
ancing connecting rods. 


all units mounted on a heavy, normal- 





the TUNG-SOL Flasher can be conven- 
iently the electrical system 
and for all practical purposes, forgotten. 
Having but one moving part, it rarely 
requires attention and usually ends up in 
an automobile graveyard, still in good 
condition. 


located in 


TUNG-SOL Flashers are made in a vari- 
ety of types and for voltages from battery 
operation on up. Write for more informa- 
tion. TUNG-SoL LAmMp Works INC., 
Newark 4, N. J., Sales Offices: Atlanta, 
Chicago, Dallas, Denver, Detroit, Los 
Angeles, Newark. 





— 


TUNG-SOL 


SIGNAL FLASHERS 








ALSO AUTO LAMPS, ALL-GLASS. SEALED BEAM LAMPS AND ELECTRON TUBES 





ized, welded steel base. The Toledo 
Seale unit is contained in a floor- 
mounted cabinet, positioned at right 
angles to the machine, within easy reach 
of the operator. 

To start the cycle the operator places 
an overweight connecting rod on the 
scale unit where each end is individually 
weighed about the fixed center of grav- 
ity and the amount of overweight 
mechanically transmitted to the ma- 
chining unit. The connecting rod is then 
placed in the fixture of the milling 
machine and the cycle button pressed. 

The locating probes and quills of both 
milling heads advance with the locating 
probes stopping against the work with 
the milling head quills advancing the 
additional amount necessary to remove 
a sufficient amount of metal from each 
end to bring the connecting rod within 
weight balance. At this point the mill- 
ing head quills are locked, and the fix- 
ture slide is rapidly traversed to the 
milling cutter and then fed at milling 
rate until the face milling cutters have 
removed the extra stock. At this point 
the milling quill and probes retract and 
the fixture returns to the starting posi- 
tion and unclamps. 

During the machining cycle the oper- 
ator places the next overweight rod on 
the scale unit, the correct data is trans- 
mitted from the scale unit to the mill- 
ing head where positive mechanical 
stops are positioned and held until the 
operator unloads the completed rod and 
reloads the overweight rod into the fix- 
ture and presses the cycle button. 

The production rate is 240 pieces per 
hr with the cycle of the machine ar- 
ranged to accommodate a higher rate of 
production, dependent upon operator 
skill. 

The actuation of the fixture slide and 
the movement of the probes and milling 
heads quills is by hydraulic cylinders. 
An external hydraulic tank with motor 
and pump with control panel to J.I.C. 
Standards is provided. 


B-88— Hydraulic Remote 
Control System 


A hydraulic 
offered by Superdraulic Corp., Detroit, 


remote contro] system 


Mich., consists of a master unit and 
a slave unit interconnected by two small 
tubes. Motion applied to the actuating 
lever of the master unit is accurately 
duplicated by the slave unit lever. It 
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YOU GET ALL 3— 


© AUTOMATIC JOINT SNUGNESS 
@ SMOOTHER OPERATION 
© GREATER DESIGN FLEXIBILITY 


.»» When you use LINK-BELT © 
.»» the world’s finest timing chain 
from the world’s largest chain plant 


} * you get superior performance .. . greater design 
flexibility when you work with Link-Belt Timing Chains; 
and Sprockets, It’s the highest load carrying chain on the 
market. Chains now being used by some leading car manu- 
facturers measure only 1144 inches in width. Narrower 
designs can mean a vital saving of space. 

Equally important — the continuing research and unsur- 
passed facilities of the vast, new Link-Belt plant combine 
to make Link-Belt your best bet for a dependable chain 
source. Our engineers will supply a test drive to your 
specifications. There’s no obligation, of course. Details are Liak-Belt Duplex Timing Chain combines timing end 


in engineering catalog No. 2065. accessory drive functions on this popular engine. 
Either face of the chain meshes with wheels. 


ADVANCED JOINT AND LINK CONSTRUCTION 


+ rn a 


Removable case-hardened seg- Broached holes in links form 
mental liners or bushings ex- lock grip for bushings 
tend across entire chain width 
—double bearing surface... Smooth, case-hardened pin, 
halve bearing pressure on joint free to rotate between segment- 
al bushings, presents every 

Bushing takes wear at joint— part of surface for wear 

elongation of link hole or eye UG, £¥ , 

is negligible Built-in check in joint limits 


bushing rotation, checks back- 
AUTOMATIC JOINT 


After initial assembly in chain, 


SNUGNESS bushings are straight 


> SS 


Segmental bushings are made Bow in bushing acts to keep a 
with slight bow — joint, maintaining chain 
pitc 











LINK-BELT COMPANY: 220 South Belmont, Indianapolis 6, Ind. 
Offices in principal cities 
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has positive load carrying ability in 
both directions because its operation is 
not dependent upon springs, compressed 
air or valves. 

The system provides for expansion 
and contraction ofboth fluid and metal 
due to temperature changes in such 
manner as to guarantee synchroniza- 
tion between master and slave units 
An automatic lock in the slave lever 
provides irreversibility. The slave unit 
is also available without this locking 
feature. Either unit may be mounted 
stationary or movable and in any posi- 
tion without affecting the operation. 


SLAVE 
, UNIT 


Superdraulic hydraulic remote contro! system 


This control system eliminates bell 
cranks, rods, linkage, cables, gears, 
sprockets and chains with their inher- 
ent disadvantages of backlash, wear 
and lubrication, thus giving smoother 
operation and greater rigidity under 
load, the company points out. It is self- 
contained and compact, requiring no 
external power source and, is claimed, 
ideal for manipulation of throttles ani 
other controls. The control is self-lubri- 
eating. Although small, it handles 500- 
in. lbs. of torque. 

Typical applications are found in ma- 
chine tools, test stands, drill rigs, power 
plants, steel mills, farm machinery, as- 
sembly fixtures, aircraft controls, and 
military vehicles and equipment. 





Readers of 
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MARMAN 


940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 
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FIRST PRESS DESIGNED AND MANUFACTURED IN THE UNITED STATES FOR THE COLD EXTRUSION OF STEEL 


@ Developed by Lake Erie 
Engineering Corporation in 
collaboration with Mullins 
Manufacturing Corpora- 


tion of Salem, Ohio. 


Press has a bed area 72” x 60”, 108” daylight opening and 60” stroke. 
It stands 35’ 9” above the floor and extends 21’ below the floor, where 
a 250 ton hydraulic ejector is located in the bed of the press. The 
press weighs over 700,000 pounds and is complete with a high-speed 
self-contained pumping unit, powered by 900 HP motors. Many of 
these specifications are in excess of those required for production 
equipment and are incorporated in the press to provide flexibility for 
experimental and research work. 















OF STEEL... 


Tremendous savings in metal and machining 
plus superior characteristics of end products 


made possible by new developments. 


Typical operations in the cold 
extrusion of a shell 


SIZE SLUG & FIRST ON FINAL 
BOATTAIL EXTRUSION EXTRUSION EXTRUSION EXTRUSION 


Example of steel savings through cold extrusion 
of 100 million 105-MM shells 


Dicgram at left illustrates steel scrap resulting 
from machining of 105-MM shell from forgings 
during World War ll. 


Diogrom at right illustrates reduction in scrap 
when same number of shells are machined 
from cold extrusions. 


Estimated savings in manganese through 


cold extrusion of 100 million 
105-MM shells 


COLD EXTRUSION 


grams reprinted through the courtesy of General Merie H. Davis and Ordnance Magazine. 


YOU MANUFACTURE A PRODUCT... 


—that resembles a rather thick-walled steel cup or hollow cylinder 
—and that calls for fairly high physicals in the final end product 
—it will pay you to investigate the remarkable economies made 


possible by cold extrusion. Beside *s the unbelievable savings in metal 
and machining, there are additional benefits such as: 


1 Better physical properties 
through cold working. 
2 Superior surface finish. 


4 Higher degree of 
concentricity. 

5 Less variation in weight. 

3 Closer dimensional tolerances. 6 Elimination of heat treatment. 


7 Reduction of inclusions, porosity and stringers. 


If you manufacture a steel product of a type suitable for cold extru- 

sion, write us. We will assist you without obligation in determining 

the economies and adv antages of the process for your product. 
LEADING MANUFACTURERS OF HORIZONTAL AND VERTICAL HYDRAULIC 
TOPPER...ALUMINUM...LEAD PIPE...SOLDER...LEAD ENCASING.. 


COLD EXTRUSION 


-SPECIAL ALLOYS.. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 
& 
General Offices and Plant 
509 Woodward Avenue, Buffalo 17, N. Y. 
DISTRICT OFFICES IN NEW YORK, CHICAGO AND DETROIT 


Representatives in Other Principal Cities in the 
United States and Foreign Countries 


Manufactured in Canada by: Canada Iron Foundries Limited 


LAKE ERIE @ 


EXTRUSION PRESSES FOR STEEL.. 
.CARBON.. 


. BRASS... 
-AND OTHER MATERIALS 





NENA 
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FOR ADDITIONAL INFORMATION regarding any of these items, please use coupon on PAGE 58 
C-130—Rotary 
Gear Pumps 











The new line of high pressure con- Rockford, Ill., provide two sturdy spur 
stant-flo rotary gear pumps placed on gears rotating inside a precision-bored 
the market by the John S. Barnes Corp., housing. The pump has no complicated 












































OLE 


*‘DpVv” 
THERMOSTATS 


...@ range of types for all cars 
CONTROL WITH DOLE 


DOLE 


1901-1941 Carroll Avenue 
Philadelphia ° 


VALVE 


Detroit . 


to SUPERIOR 


engine performance 
+ cee 
Cars and Commercial Vehicles 


Effective motor temperature 
control continues to be a prime 
problem in automotive engi- 
neering. DOLE DV — the com- 
pletely modern thermostat — 
assures top performance in the 
cooling system at all seasons. 
DOLE DV Thermostats operate 
with high efficiency in both 
sealed cooling systems and those 


of the atmospheric type. 


COMPANY 


. Chicago 172, Illinois 


Los Angeles 


Barnes constant-flo rotary gear pump 


mechanisms to require maintenance and 
no fragile parts to become worn or 
broken. The two moving parts do the 
entire job. 

As the gears rotate in the housing a 
vacuum is created in the intake cham- 
ber, drawing in fluid from the source; 
this fluid is carried around the gears 
in the spaces between the teeth and is 
forced into the compression chamber 
under pressure. The pump can use all 
liquids having lubricating qualities. It 
makes an excellent fuel pump for in- 
dustrial oi] burners; is an important 
part of a highly efficient torque con- 
verter; it can be used as a lubricating 
booster pump for oil lines; as a gaso- 
line dispensing pump; and for oil pres- 
sure systems on all types of internal 
combustion engines. 


C-131—Heavy-Duty 
Outdoor Fork Truck 


For out-of-doors handling of 15,000-lb 
loads, a Yardlift-150, pneumatic-tired 
giant has been added to the line of fork 
lift trucks manufactured by Clark 
Equipment Co., Battle Creek Mich. The 
Yardlift-150 finds use in storage yards 
of steel mills, steel warehouses and fab 
rication plants; in automotive body 
plants, and in yards for handling scrap 
metal, ete. 

Easy steering and maneuvering ‘s 
achieved by use of a 22 in. diam hand 
wheel, which operates a_ hydraulic 

(Turn to page 87, please) 
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Superior Steel § 


CORPORATION 


PENNSYLVANIA 





Stainless Strip Steel 


Trouble-free, built-in ease of fabrication with 
Superior Stainless Strip means faster, 
smoother production with fewer rejects... 
and that means money to the mouldings 
manufacturer. There are definite reasons 
why: let us demonstrate them! 





What makes an Andustry progressives 


Fundamentally, it’s attitude towards the new ... its willing- 
ness to fry the new. 

The pioneer automakers believed in a new concept of low- 
cost, standardized production for the many, instead of luxury 
custom-production for the few. They set out to try their theory 

.. put it into practice by developing assembly-line production, 
the technique most responsible for America’s world-wide in- 
dustrial leadership. 

RB&W is proud of its many products that have contributed 
to automotive progress through the years. A recent example 
is the new SPIN-LOCK Screw, shown at right. Automakers have 
been in the forefront of those who have realized SPIN-LOCK’s 
unique advantages, and adapted them to their special uses. 

SPIN-LOCK is a one-piece screw that cuts assembly costs. 
There’s no washer to add, eliminating this time-wasting step. 
SPIN-LOCK can be efficiently hopper-fed. Locking power is posi- 
tive ...no parts to cant or fall off. What’s more, it’s neater (flus' 
with surface) and safer (no protrusions to catch fingers 
clothes). SPIN-LOCK has the features of the washer built # 
thanks to the ratchet-like teeth on the underside of the 

Write RB&W for a descriptive folder. 
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RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los An- 
geles, Calif. Additional sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Dallas, Oakland. Sales agents at: Portland, Seattle. 


106 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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For additional information please 
use coupon on page 58 


CHEMICALS 





(Continued from page 84) 


MEETS GOVERNMENT SPECIFICATIONS 
MIL-C-5541 
MIL-S-5002 
AN-F-20 

AN-C-170 (See MIL-C-5541) 


Clark 15,000-lb fork truck, Yardlitt-150 


power steering-control. In case of en- 
gine stoppage, the steering linkage can 
be operated mechanically. The truck is 
compactly designed for a minimum 
turning radius; its comfortable riding 
preventing driver-fatigue. 

An extra-wide axle provides maxi- 
mum stability under load, frame is of 
heavy construction, and all components 
have been designed for ample reserve 
strength in extreme service. 


C-132—Surge Damping 
Valves 


Surge damping valves said to elim 
inate excessive shock in high pressure 
hydraulic systems, developed by the 
Denison Engineering Co. of Columbus, 
Ohio, are individual units universally 
adaptable to any hydraulic circuit and 
are available in both aviation and in 
dustrial models. 

Small and compactly designed, they 
are installed as easily as any ordinary 
fitting and do not interfere with othe 
functions of the circuit. The valve is 
claimed to prevent shock from occur- 
ring, rather than simply to absorb hy 
draulie surge and consequent shock. 
Yellow dot approval has been given the 
aviation types. 

Applications include installation a! 


Denison surge damping control. 
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Alodine* 


PROTECTS ALUMINUM 





U.S. Navord O.S. 675 
16E4 (Ships) 
U.S.A. 72-53 (See AN-F-20) 








EFFECTIVE, ECONOMICAL 
EFFICIENT 


ALODIZING is an electro- 
less protective surface conversion process 
for bonding paint to aluminum and pro- 
tecting the metal. 


Tough, durable ALODIZED surfaces are 
obtained easily and rapidly by immersion, 
brushing, or spraying in a multi-stage 
power washer. 


ALODINE amorphous phosphate coatings 
provide extra paint permanence and extra 
durability for aluminum parts and products. 


BRUSH ‘“‘ALODINE” PROTECTS ALUMINUM 
IN THE FIELD, SHOP, OR HANGAR 


Brush ALODINE is easily ap- 
plied in a simple brush-on or flow coat process to 
large assemblies and surfaces—airplanes, trucks, 
trailers, boats, housing, building siding, railway 
cars, bridges, etc.—that are too bulky or too remote 
to be conveniently treated in tanks or a multi-stage 
power spray washer. The cl ing and coating 
chemicals for Brush ALODIZING are shipped in 
bulk or in the convenient Brush ALODINE Chemical 
Kit No. 1. This Kit contains enough chemicals to 
treat about 1,000 square feet of surface and is an 
ideal package for use at airfields of commercial 
airlines or of the Armed Services anywhere. 





PAINT COMPANY 


“AMBLER? PA 


Menvtaecturers of Metallurgical, Agricultural ond Ph 

















the ports of 4-way valves; in a cylinder 
circuit as an automatic decompression 
valve; and in any line leading from an 
accumulator, etc. 
Principle of operation 
uniform acceleration, assuring smooth 


approaches 


shockless action in the circuit, regard- 
less of pressure used. The valve adjusts 
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itself automatically to any working 
pressure, requires only a fraction of a 
second to act, and cannot slow down 
cycle time. It prevents the damaging 
vibrations caused by sudden starting, 
or reversing flow. A normally closed 
valve, it gradually opens when pressurs 
is applied to the inlet side. When the 


diaphragms 


for 


automotive 


equipment 


Arrer exhaustive and revealing tests have demonstrated the superi- 
ority of VULCAN special-purpose diaphragm materials, many of the 
leading automotive part manufacturers are now switching to VULCAN 
diaphragms. Wherever diaphragms are used—as in fuel pumps, vacuum 
booster pumps, dashpot mechanisms and others, these materials excel 
in performance. They are highly resistant to gasoline, aromatics, oils, 
alcohols, butane, propane and solvents. They also provide high tensile 
and burst strength. They insure long life in continuous service. In- 
vestigate these new, improved diaphragms. It will pay! 


VULCAN S& RUBBER 


PRODUCTS, 


INCORPORATED 


FIRST AVENUE AND 58th STREET, BROOKLYN 20, N. Y. 
Pacific Coast Representative: GORDON 7. GREENE (O., 2335 E. 8th St., Los Angeles 21, Colif 


For additional information please 
use coupon on page 58 


flow is interrupted, the valve quickly 
resets and is ready for the next opera- 
tion. It requires no manual adjustments 
and has no external drain. 


C-133— Torque Converter 
Coolers 


New line of torque converter coolers an- 
nounced by Young Radiator Co. of Racine, 
Wis., and Mattoon, Ill., consist of four 
compoct — shell-and-tube-bundle = models 
ranging from 3%in. to 6%, in. in diam 
for engines with 100 to 450 hp ratings. 
Young units are said to be original equip- 
ment on some of the initial torque con- 
verter installations and have been “road 
tested” for withstanding rugged use. 


C-134— Breakdown 
Testing Machine 


A “breakdown” testing machine de- 
signed primarily as a battery tester 
but adaptable for other shaking and 
vibrate-to-destruction test operations 
has been placed on the market by Deis- 
ter Machine Co. of Fort Wayne, Ind. 

For use not only by battery manufac 

rers to determine operating charac- 
teristics, wear life, suitability of design 
and materials, the unit is of value as 
well to private and military testing 
groups for testing various other prod- 
ucts through vibration. 

The device utilizes a modification of 
the head motion used in vibrating 


Deister breakdown testing machine 
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One Grinder - 
Twice the Output 


multi-station fixturing 
doubles piece ovtput in 
sequence operations 


tro 
controle 


AVAILABLE 


thy nour 
BESLY-BOWEN 


RADIAL HEAD FACE 
GRINDER 


Achieves Time - Saving, Continuous Operation 


Totally different in basic design, Besly-Bowen Grinders 
offer distinct advantages for fast, accurate, low-cost mass 
production. No time is lost by machine waiting for 
operator to unload and reload fixtures . . . or by the 
es waiting for completion of operating cycle. 

oads at one station while grinding takes place at another. 


Balanced assembly head and a single, massive, slow- 
moving bearing provides four-way compound movement. 
Micrometer adjustment with direct reading — free 
from backlash — maintains close tolerance indefinitely. 
Other important features: ample coolant flow 

without splash or spray, hand-operated or fully-automatic 
operation, ideal loading height (variable) 

and small floor space. 


Write for full details. 


. t 
c ‘ation, 


IN A FULL RANGE OF SIZES 

















TAPS —the world's 
most occurote top 





BESTY-Trrane— -' 


aA 
TWIST DRILLS ANT ———-AOAGMEMMEELS_"_GAYNDERS 1a ve. 
REAMERS—Compiete AND DISCS— Tg covte—on_axery 
line for every need ndividually formy 
lated for your job 


type of surfoce 
grinding 


CHARLES H. BESLY & COMPANY @ 118 N. Clinton Street © Chicago 6, Illinois @ Factory: Beloit, Wisconsin 
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“CONTROLLED PROCESSIN® 


Heat treating bevel 
gears in one of 
Fairfield’s radiant tube 
fired rotary hearth 
hardening furnaces with 
atmosphere control. 


EAT TREATING under rigid process con- 

trol is just one of the many steps taken by 
Fairfield to insure superior quality in the gears 
you buy. Over 30 years in the gear-making 
business has given Fairfield the experience and 
“know-how” necessary to producing high qual- 
ity, dependable gears. At Fairfield, you know 
you are getting the dividends of mass produc- 
tion efficiency and economy. Take advantage of 
the service Fairfield offers. Ask for information. 
FAIRFIELD MFG. CO., 319 So. Earl Ave., 


Lafayette, Indiana. 


Fine Gears Made to Order for: 
TRACTORS © CONSTRUCTION MACHINERY © ENGINES 
BUSES * FARM IMPLEMENTS © OIL FIELD MACHINERY 
DIESEL LOCOMOTIVES * MACHINE TOOLS © AIRPLANES 
HEAVY DUTY TRUCKS «+ OIL FIELD EQUIPMENT 


4 Ask for this illustrated brochure 
describing Fairfield facilities. 


“ FAIRFIEL 
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For additional information please 
use coupon on page 58 





screens manufactured by the Deister 
firm for coal, ore and aggregate sizing. 
Vibrations are produced by rotating 
two pairs of unbalanced flywheels a. 
high speed, usually 1800 to 2000 rpm 
Amplitude of “the shakes” 
justed. 

‘The structural steel chassis is 20 by 
24 in., and 32 in. high. Two of the ball- 
bearing wheels are casters for easy 
portability. The 1 in. steel top plate, to 
which the vibrating mecnanism is 
bolted, is mounted on large coil springs. 
A 1 hp motor is mounted on a hinged 
plate in the lower part of the frame. 
Drive is by V-belt. 


can be ad 


C-135— Non-Metallic 
Parcel Strapping 


Sweeping restrictions placed on us« 
of steel strapping on packages weighing 
less than 90 lbs by National Production 
Authority’s Order M-59 are claimed to 
make A. J. Gerrard & Co.’s new Fiber 
strap a very timely new product. The 
tough new strapping is declared to 
stand a pull of 275 lbs, to retain its 
original tensile strength and ductility 
under normal conditions, and to provide 
uniform tension. 

Reinforcement and protection of the 
product or parcel bound by Fiberstrap 
is said to result from its uniform ten- 
sioning and with a standard 
Steelbinder strapping tool. This me- 


sealing 


Gerrard Fiber-Strap, shown in use. 


chanical tensioning eliminates the wide 
variations in tensioning that are 
avoidable when strapping is 
by hand pressure only. The strap has 
a soft, smooth surface that is 
abrasive and non-adhesive, and can be 
safely applied around units that ar 
vulnerable to other types of strapping 
Uniform reinforcing tensioning is em- 
phasized as making an adhesive surface 
unnecessary. 


applied 


non- 


(Turn to page 94, ple ase) 
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Plus values in effectiveness and in uniformity of results are 
obtained by the production of boron steels with Grainal alloys, 
for these alloys are composed of boron plus other carefully 
selected elements. 


These additional elements . . . by combining with excess nitro- 
gen and oxygen . . . enable the boron to function most effectively 
and thus consistently secure maximum benefits. 


VANADIUM ({ORPORATION OF AMERICA 
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Each of us, at heart, is a 


“sidewalk i 
superintendent” 


RAYBESTOS-MANHATTAN, Inc. jf 


, 
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Wri HASN’T been held spellbound by giant machines 
at work on dams, bridges, skyscrapers, superhighways ? 

Manufacturers and users of widely diversified off- 
the-road equipment . . . earth movers, hoists, tractors, 
draglines, power shovels and many others . . . depend 
on Raybestos-Manhattan brake linings, brake blocks 
and clutch facings of all types, sizes and shapes for 
faster, safer operation. 

Throughout the automotive industry, too, R/M is the 
leading supplier. More cars, trucks and buses use R/M 
brake linings, clutch facings and engineered automatic 
transmission parts than any other make. And R/M leader- 
ship in friction materials extends to many other indus- 
tries, ranging from office equipment to mining machinery. 

Behind your R/M representative stand the full facili- 
ties of four great plants, four research departments and 
four testing laboratories. You're on the right track when 
you call in the R/M man! He's ready to help you.. 
and he can work from samples, from designs on paper, 
or from figures on horsepower development combined 


with desired performance characteristics. 





RAY BESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 


Chicago 11, III. Los Angeles 11, Calif. Cleveland 14, Ohio 


Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. 


No. Charleston, S.C. 


FIRST IN FRICTION 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings + Brake 
Blocks « Clutch Facings « Fan Belts « Radiator Hose » Mechanical Rubber 
Products * Rubber Covered Equipment + Packings + Asbestos Textiles 
Powdered Metal Products + Abrasive and Diamond Wheels + Bowling Balls 
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Oakite heavy - duty 
use coupon on poge 58 


steam gun. Model 502 





(Continued from page 90) 


C-136—Heavy Duty 
Steam Gun 


Model 502 solution-lifting steam gu! 
or heavy-duty steam cleaning opera- tions, a product of Oakite Products, Inc., 


Tounson Beas 


are made by Tappet Specialists 


Thorough and complete attention by the 
entire Johnson Tappet organization 

to these important working parts of your 
engines assure you of maximum tappet life 


and performance. 


SELF LOCKING TAPPET SCREW 


Originated by Johnson this 
diaphragm type Self Locking 
Tappet Screw is operating suc- 
cessfully in millions of cast iron 
and steel tappets. 


er Tappets fire Our Business” 


JOHNSON (|) PRODUCTS 


INC. 
Lt RD @icie) Pa is iice 4h, | 


New York, N. Y., is designed for opera 
tion pressure of 50 to 100 psi at boile: 
end of the hose, with minimum boiler 
rating of 25 or more hp recommended. 
With this gun, steam-detergent spray is 
automatically lifted 12 ft above th« 
working level to provide thorough clean- 
ing of large equipment and other sur- 
faces. 

The gun, 74 ft long and weighing 
15% lbs, is equipped with 2 cast alumi 
num spade-type insulated handles. Foy 
ward handle remains stationary, while 
the rear handle easily turns and rotates 
the entire gun for easy cleaning action 
in hard-to-reach locations. A welcome 
safety feature is the reinforced-rubber 
apron-backing up the steam valve and 
other hot fittings to protect the operator 
from contact burns. A swivel coupling 
for the steam hose connection prevents 
twisting of the hose and _ simplifies 
handling. 

The gun is equipped with precision- 
machines seamless steel nozzle, 15/16 
I.D. and inner jet. A special flat nozzle 
is also available for wide-angle spray 
cleaning. Control valves furnished with 
the gun are % in. globe valve for steam 
and a % in. globe valve for solution 
control. Also provided with the gun is 
a cast brass strainer of fine-mesh brass 
screening for use at the tank end of the 
solution hose. 


C-137—Resistance Welding 
Innovation 


P. R. Mallory & Co., Inc., Indianap 
olis, Ind., come forward with another 
resistance welding innovation—the Mal 
lory “Nu-Wrinkle Cap” electrode, pri 


Mollory "Nu-Wrinkle Cap" electrode 


viding reduced electrode costs without 
any sacrifice in performance, and con 
serving critical copper alloy. 

This cap electrode consists of a re 
usable shank and a replaceable cap, 
the cap being relatively small and in- 
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Changing to Plaskon Alkyd Molding Compound enabled Barber-Colman 
Company to cut the cost of molding these magneto rotors for J. I. Case 
tractors in half... “a 50% saving.” And J. |. Case credits Plaskon Alkyd 
for satisfactory mechanical and electrical properties, with complete 
absence of objectionable electrical “tracking” across the rotors. 


Applications of many types, including a growing number in the auto- 
motive field, offer convincing proof that quick-curing Plaskon Alkyd can 
usually be molded three to four times faster than conventional thermo- 
setting materials. This means that dies with fewer cavities may be used 
to achieve a given production rate. And because Plaskon Alkyd can be 
molded at lower pressures, maintenance of tools and presses is generally 
reduced. There are so many ways to save using Plaskon Alkyd for the 
molding of automotive electrical plastic parts! We will be glad to tell 
you more whenever it is convenient for you to see one of us. 


Magneto of J. I. Case tractor with top removed to show 
operating position of rotor made of Plaskon Alkyd Molding 
Compound. For further information on this fast-curing plastic 
for high-speed compression molding, write for bulletins. 


mold it better and faster with 
PLASKON DIVISION © LisBey » OWENS+ FORD GLASS COMPANY 


Toledo 6, Ohio 
In Canada: Canadian Industries, Ltd., Montreal, P.Q. 
Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester 4. ® 


Manufacturers of Molding Compounds, Resin Glues, Coating Resins 
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HOLTITE Testeninge 
Step Up Production 
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can depend upon this consistent performance of HOLTITE fastenings to 
step up production on your assembly line. Substantial time-saving, 
reduced costs and stronger, vibration-resisting fastenings result from the 
uniform precision and enduring strength of all HOLTITE products. 
Furnished in all standard sizes, types, head shapes, metals, 
heat treatments and finishes, the HOLTITE line comprises a 
complete range of industrial fastenings. Special parts and 
fastenings are made on order exact to specifications. 


HOLTITE - Phillips Recessed Head Screws 


Cutting fastening time as much as 50% while improving the 
assembly, these modern screws are important aids in speed- 
ing up production lines safely, efficiently, economically. The 
distinctive recess in the heads of HOLTITE-Phillips Screws is 
a widely recognized mark of quality. 
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expensive in comparison with the con- 
ventional one-piece electrode. When the 
welding face of the cap electrode is no 
longer serviceable, it is necessary only 
to replace the small, inexpensive Mal- 
lory “Nu-Wrinkle Cap”—still using the 
same shank. i 

A corrugated skirt provides positive 
electrical and thermal contact with the 
shank, while the fluted water hole in 
the shank assures maximum cooling effi- 
ciency. Design of the cap skirt and 
shank socket provides positive align- 
ment. Its design makes it a reading 
replaceable insert for resistance weld- 
ing dies. The unit is available in all 
standard Mallory nose shapes — in 
Elkaloy A and Mallory 3 metals. 


C-138— Spacing Collar 
For Miller Arbors 


Dayton Rogers Mfg. Co., Minneapolis, 
Minn., announce introduction of a new 
special steel alloy in the micrometer ad- 
justable spacing collar for milling ma- 
chine cutter arbors. This, together with 
an improved screw thread system, is 
said to permit these collars to take a 
thrust of 25 tons and still maintain 
precision micrometer accuracy. 

The collars make it possible to space 
all milling machine cutters within one- 
quarter of 0.001 in. by the visual grad- 
uating means engraved on the outer 
micrometer sleeve. 

Precision spacing of the collars is 


Dayton Rogers micrometer adjustable 
spring collar 


made by loosening the milling machine 
cutter arbor nut after the first trial cut 
is made. Adjustment is made by the 
directional plus or minus indicator, 
using a furnished spanner wrench. 

After the milling machine arbor nut 
is tightened, the collars are so designed 
that there is positively no slipping, and 
the positive adjustment is assured 
throughout the production run. 

Standard sizes are now made from 
5g in. to 2% in. 

(Turn to page 146, please) 
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When your engine operates below its efficiency range . . . 


TRANSMISSION 


sere wy 


save fuel? 


When the driver can’t make the next higher shift because of grade or load... 
When the driver must shift two levers to keep the load rolling . . . 
Then you are wasting time, horsepower and fuel. 


With the new Fuller ROADRANGER 
Transmission, you stop all three, and 
increase profit per trip. 

Each shift is short, sure 


One lever controls 
10 speeds 
. 
| 
=. 
ae 


— ee 
< " 


FULLER MANUFACTURING COMPANY 


and easy because there is no gear 
splitting and no waiting. 

Engines can always operate in their 
most efficient range because there are 
10 speeds forward in usable ratios... 
spaced in selective, progressive 28% 
steps. Yes, you can save fuel with a 
Fuller ROADRANGER .. . by using it to 


ROADR ANGER — Model R-95-C 


get the maximum horsepower from 
your engine all the time. 

Ask the man who has driven one. 
Then, for better truck performance at 
lower operating costs, specify a Fuller 
ROADRANGER Transmission for rigs 
you design and build. Write today for 
complete details and specifications. 


Transmission Division), KALAMAZOO 13F, MICHIGAN : 


Unit Drop Forge Division, Milwaukee 1, Wis. « WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 Ith Street, Oakland 6, Calif, 
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Drilling Cast lron With 
Carbide Tipped Tools 


By Fred 


rt 


OMPREHENSIVE laboratory tests, fol- 
C lowed by actual production appli- 
cations over extended periods of 
time, have demonstrated that cemented 
carbide twist drills can drill holes in 


W. Lucht 


least twice as fast as high 
speed steel drills. At these 
speeds, drill life is roughly three to 
four times that of steel drills. In addi- 
tion, carbide drills can be used to ad- 


cast iron at 


I HE ball stud shown here is a perfect 


example of the precision methods and 
quality material that go into the produc- 


tion of all Brown Hardened 
tions are employed 
vital part. Every feature about 
ball stud has to be right—every fea- 
ture is. It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 
inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 


PRESIDENT 


and 
Ground Parts. Twelve separate opera- 
to produce this 


this 


higher 





vantage even where increased speeds 
are not possible. Operating at the same 
speeds they give a tool life around 10 
times that of high speed steel drills. 

A typical carbide-tipped twist drill 
such as was used in the laboratory 
tests and also used in routine produc- 
tion applications is shown in Fig. 1. The 
drill is made by inseriing a standard 
carbide twist drill tip, grade 44-A, in 
the end of a conventional high speed 
steel twist drill. 

With this type of drill consistently 
uniform results are now being obtained, 
using the same drilling equipment as 
was formerly used with high speed 
drills. Precautions to be taken, as fa: 
as machine and fixture condition are 
concerned, do not differ from good prac- 
tice for high speed steel drilling. A 
prime requirement, if it is desired to 
take advantage of the increased drilling 
speeds and feeds made possible by car- 
bides, would be that the drilling equip 
ment have enough power to take care 
of the increased rate of chip removal. 


Brazing and Grinding Drills 

Excellent results have been obtained 
by one of the leading twist drill manu- 
facturers by brazing the tips to the 
end of regular high speed steel twist 
drill bodies. The conventional 118 deg 
point angle is ground on the end of the 
drill at a 12 deg lip relief angle asx 


shown at A in Fig. 2 by using a 180 


SS =S3 


1—Carbide tipped standard twist 
drill and Carboloy twist drill tip. 


Fig 


grit resinoid bond diamond cup wheel. 
It is advisable to first remove both the 
excess steel and carbide with a silicon 
carbide wheel by grinding a 14 deg 
clearance angle up to a 1/32 in. wide 
land as shown at B in Fig. 2. Longest 
drill life is obtained when the cutting 
edges along the drill lip are smooth 
and keen and without blemishes. Length 
of the drill lips should be identical. To 
facilitate a free flow of drill 
flutes should be polished. 

Such drills have been produced both 
by carbide tool manufacturers and by 
tool users who have the brazing and 
grinding facilities. In the latter 
the users have been purchasing conven- 
tional high speed steel drills and then 
tipping these with carbide before put- 
ting them into service. 


chips, 


case, 


A silver brazing alloy such as Easy- 
Flo No. 3 is used as the brazing moa- 
terial, as with other types of carbide 
tools. 

An 8 deg RH spiral at the drill lip 
increased to a 15 deg RH spiral for the 
flutes through the drill body, gives a 

(Turn to page 102, please) 
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Seger» (os Angeles, Cal. Plant 


ret) 404) h)- a 


elsey-Hayes 


and Pp E ENG E - T M bE Detroit, Mich., McGraw Plant 


production , = 
Kelsey-Hayes 


P \ Windsor, Ont., Canada Plant 


lee a 
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FOR MILITARY AND CIVILIAN USE: 





Wheels, brakes, hubs and drums for cars, 
trucks, tractors ... and cargo trailers, 
troop carriers, gun carriages, tanks, etc. KELS EY-H AYES WHEEL COMP ANY 
Electric brakes, brake power equipment, 
power chambers .. . and valves for all MILITARY AVE., DETROIT 32, MICHIGAN 
types of military and civilian vehicles. 
Shells and shell casings, rockets, and air- 








craft engine parts, etc. 





Sensational, new 
transmits more © 


speeds than any 





Irn volute sprocket teeth and new 
chain and sprocket engagement 
p'inciple make possible single- 
d: ve units capable of transmitting 
5000 H.P 
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‘Morse WAM Drive 


TRADE 


horsepower at higher 
other type of drive! 


More horsepower per inch of width 


MARK 


Cuts cost-per-hour by as much as 50% 


| Smooth and vibrationless as a belt 


Positive as a gear with the strength of steel 


Up to one-third longer service life 


The new Morse HY-VO Drive literally revolutionizes high-speed, 

heavy-duty power transmission. It combines—for the first time— Write today 
the ruggedness and positive action of a gear with the smoothness for Catalog 
and lack of vibration of a belt. No. C-72-51 


Entirely new design principles are used in the HY-VO Drive. 
Vibration and destructive linear pulsations are virtually elimi- 
nated, allowing the HY-VO Drive to operate at tremendously in- 
creased rotative speeds, using drives of much narrower widths. 


It opens the way for transmitting much higher horsepower from 
smaller, more economical, high-speed engines. 


Due to the shortage of materials and production facilities, orders 
for HY-VO Drives must carry a priority rating at the present time. 


~ 


MECHANICAL 


POWER TRANSM/SS/(ON 
MORSE CHAIN COMPANY propucts 
7601 Central Avenue, Dept. 161 ¢ Detroit 8, Michigan 


Oe ae 








How to trade Dewy ced 


PRICE alone makes no profit. The drawing above illus- 
trates a shackle bolt which is drilled and tapped on a New 
Britain Automatic. Using an inferior cutting oil 12 taps 
were used up every 2!/, days—12 pieces per tap. A change 
to Stuart’s SPEEDKUT M on a 2!/, day run showed 530 
pieces per tap—no taps used up. The saving? Taking 
into full account the pennies-higher price of Stuart 
quality oil: $50 per day per machine! 


If you are interested in a saving like this, ask to have 
a Stuart representative call. There is no obligation—we'll 


let Stuart performance do the selling. 


Send for your copy of 
“CUTTING FLUID FACTS,” 
Stuart's booklet of 
cutting fluid data. 








D.A. Gtuart Oil co. 


2733 S. Troy St., Chicago 23, Ill. 





free movement of chips out of the hole. 


No Special Equipment Needed 


As mentioned, special drill equipment 
either as to machines or fixtures is not 
required to take advantage of carbide 
drills. The same equipment can be used 
as for high speed steel drills, providing 
these machines are equipped with power 
feed and have sufficient power reserve. 
Speeds or feed rates can be stepped up 
so that increased output is obtained in 
addition to the longer tool life. 

With regard to drill holders, best 
practice is to fit the drill directly into 
the spindle socket or into reducing 
sleeves. Qui k-change types of holders 
can be used, but floating holders are not 
recommended. 


Speeds and Feeds With Carbide 


In drilling cast iron with carbide 
twist drills on conventional equipment, 
practically any speed in the range of 
75 to 200 sfpm gives good results. At 
the lower, or ‘high speed steel’ end of 
the range, tool life is roughly ten times 
that for HSS twist drills. At the upper 
end of the range, life is approximately 
three to four times that for steel drills 
running at lower speed on the same job. 

There is no necessity for reducing 
feeds when higher speeds are used with 
carbide drills than for steel drills. The 
selection of drilling spee', within the 
range of the equipment, :serefore sim- 
ply becomes one of balancing the in- 
crease in output against the increase 
in drill life desired. 

Indications are that there should be 
some relationship between the depth of 
holes being drilled and the drill speed 
used with twist drills having braze’-in 
carbide tips. Speeds as high as 20% 
sfpm with 0.013 in. feed per revolution 
have been used while drilling 13/1! 
diameter. holes up to 5% in. deep from 
the solid, without any sign of break- 
down of the braze from the increased 
temperature developed by the longe: 
drilling period and the greater accumu- 
lation of hot chips. For drilling holes 
much deeper than this, it might be ad- 
visable to us2 somewhat lower cutting 
speeds (but not lower than for HSS 
drills) when starting a job—at least 
until experience has demonstrated that 
higher speeds will not affect the braze 
as a result of the increase in operating 
drill temperature. 

Drill feeds between 0.008 and 0.013 
in. per revolution have given good re- 
sults on quite a variety of jobs. Lighter 
feeds are not usually advisable. They 
seem to contribute at times to an erratic 
cutting action evidenced by obje tion- 
able vibration or “sing.” Such vibra- 
tions seem to encourage a breakdown 

If a carbide twist drill on a job aoes 
vibrate or “sing,” best practice is to 
increase the feed per revolution. In 
general this will not only give quieter 
operation but will also increase the 
number of holes per grind of the drill. 
In addition, the number of grinds will 
also be increased, usually, since less 

(Turn to page 105, please) 


Automotive INnpustries, June 15, 195] 





YOUR 1907 MAXWELL, with a 4-cylinder, 40 h.p 
motor, and weighing 2350 pounds, won the Deming 
trophy in the Glidden Tour of 1907 . . . which 
might well have caused the Maxwell salesmanager 
to burst forth, as he did, with his adaptation of 
Hamlet's timeless soliloquy: 
To be or not to be, that is the question 

Whether ‘tis nobler for man to suffer 

The impositions of a balking horse 

Or to take arms against a sea of troubles 

And with a Maxwell end them? 

To swear to cuss, ... no more 

Excellent color reproduction of this automobile 
for framing will be sent to you on request. Please 
use your company letterhead. Supply limited. 


“Unbreakable! 
Unshrinkable!! 


Everlasting!!!” 


istite ear salesmen were colorful. They had to be, ing force in American life; but its magic works in 
for they were deeply involved in competition with subtler ways, for color is more than passing pleasure 
that honorable old friend of man .. . the horse! It to the sight. It is a rich reality of life! 

was natural, therefore, that the imaginative salesman We feast our eyes upon the deep greens of the 
of a 1907 Maxwell should describe its all metal body forest, the mellow tans of sun-parched western hills, 
as “Unbreakable, unshrinkable and everlasting.” Color- the cool blues of rolling waters; yet we can never 
ful salesmanship not only helped to sell this grand see too much of color. Without color we could not live! 
old car, but helped to promote, indirectly, the great Thus do we reproduce nature’s colors to enhance 
automotive industry! the beauty of things we live with; our fine automobiles 

Visual color, too, has always been a strong motivat- and other products of American industry! 


R | N § 4 FD M AS 0 N C 0 5935 MILFORD AVE., DETROIT 10, MICH. 
. . 1244 W. LEMON ST., ANAHEIM, CALIF. 
“Proudly the automotive world displays the lustrous beauty of R-M Lacquers” 


America’s leading manufacturer of fine lacquers, enamels and undercoats for automobiles, trucks, 


farm equip t, appliances, and numerous other products of industry. We invite your inquiry. 








IN MANUFACTURE FOR 


CIVILIAN AND MILITARY REQUIREMENTS 


Automotive design is fluid . . . ever-changing. 
Meeting the industry's demands calls for all-around 
manufacturing flexibility. 


In nearly fifty years of production for civilian 


requirements, and in producing military orders 


4 Automotive Tank 
during two world wars, we have become pre- Radiator Radiator 





conditioned to change. We have manufacturing 
flexibility to meet wide variations in the designs 
of clutches, radiators, torque converters and 
oil coolers. 


Automotive Torque 
Clutch Converter 





CLUTCHES @ RADIATORS » TORQUE CONVERTERS LONG MANUFACTURING DIVISION 


OIL COOLERS BORG-WARNER CORPORATION 
DETROIT 12, and WINDSOR, ONT. 
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Fig. 2—Dimensions and angles of carbide 
twist drill tor drilling cast iron. 


material has to be removed in sharpen- 
ing a carbide twist drill that has been 
operating properly. 

In general, it might be said, it is 
better practice to increase output with 
carbide twist drills by first increasing 
feed rather than speed—particularly if 
the equipment, operating conditions, or 


material being drilled do not permit the 


increasing of both speed and feed. 

As a matter of fact, output can be 
increased more effectively, with maxi- 
mum tool life, for the harder cast irons 
my retaining the same speed as for 
high speed steel drills but increasing 
the feed per revolution. 


Operating Conditions 


It is always good practice to start 
drilled holes from machined surfaces. 
This aids in maintaining accuracy of 
hole location, as with steel drills, and 
also contributes to longer drill life. 


When carbide twist drills are used in | 
setups not employing bushed drill jigs, | 


it is advisable to spot drill, this of 


course is also good practice when using | 
HSS drills. The conventional practice | 
of center punching followed by spot 


drilling is quite satisfactory for carbide 
drills, too. 

Practically all drilling of cast iron 
parts to date has been done dry since 
this practice holds the range of tem- 
perature fluctuation to a minimum, 
thus contributing to longer drill life. In 
those cases where a coolant must be 
used, a soluble oil solution will be satis- 
factory. However, the shock from the 
coolant hitting the hot carbide as it is 
pulled out of a hole where it was cover- 
ed with hot chips may reduce the num- 
ber of holes per grind as well as shorten 


drill life. Under such conditions, oper- | 
ating the drill in the lower portion of | 
the carbide drill speed-range will lower | 


the cutting temperature and improve 
drill life. 

An automatic valve arrangement 
whereby the coolant is shut off just be- 





~ Read 
AUTOMOTIVE INDUSTRIES 








Regularly and Thoroughly 
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fore the drill is pulled out of the hole 
and is turned on again just before the 
drill starts to drill, will also prove 
helpful. A typical operation to which 
this applies is on machines where cool- 
ant is necessary because of other, 
simultaneous, machining operations. 

Such materials as ordinary cast brass 
and bronze also can be drilled with car- 
bide tipped twist drills at the higher 
cutting speeds and feeds. 

These carbide twist drills have not 
as yet proved satisfactory in the drill- 
ing of steel and are not recommended 
for that purpose. 
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MeCLEVELAND CONTAINERG 


6201 BARSERTON AVE. CLEVELAND 2, OHIO 
@ All-Fibre Cans © Combination Metal and Paper Cans 
® Spirally Wound Tubes and Cores for all Purposes 
PLANTS AND Sauls OFFICES Geesties oO. > 


Bidg.. New York City; Wesh 
Ges Light Bidg., Washington, D.C; West Hertford, Conn Rochest 
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AIRBRIEFS 


(Continued from page 56) 


and airspeeds. The difficulty with such 
systems, however, is the possibility of 
the gust and the control surface mo- 
tion getting out of “synch” by two or 
more gust occurring quickly with the 
result that the effect of the gust may 
be magnified rather than diminished. 
Both the Douglas Aircraft Co. and the 
Air Materiel Command are developing 
equipment along this line and the day 
seems not too distant when modern 
commercial airliners will have long 
“sniffer” rods projecting from their 
noses to give passengers a more com- 
fortable ride—and also a safer one. 


Progress by Decision 


It has long been self-evident that 
aeronautical progress stems more di- 
rectly from the decisions made at the 
top than by the technological develop- 
ments of the industry. Best case-in- 
point is the present miasma in the jet 
transport field, which finds the U. S. 
not only without one but with no plans 
of any kind for one while the British 
have received orders for almost 50 De- 
Havilland Comet jet transports from 
six different airlines throughout the 
world. It will be recalled that the Air 
Force recently announced very large 
production orders for the Allison 
J-35-A-23 turbojet engine, which pro- 
duces 9700 lb of thrust, greatest yet 
announced throughout the world. Alli- 
son’s plant in Indianapolis, Ind., was to 
to be assisted in this program by Gen- 
eral Motors Chevrolet Division in a new 
plant at North Tonawanda, N. Y. 
Now comes the Air Force decision to 
cancel this latter arrangement and 
Chevrolet, instead, will built the Wright 
R-2600-turbo compound engine. Alli- 
son’s own program for production has 
been delayed also, while the facilities 
expansion is continued. The engine was 
originally scheduled for the Boeing 
B-47C, which would only use four of 
these powerful units, replacing its cur- 
rent six jet engines. This airplane de- 
velopment program has been moved 
back a year or more. However, the 
J-35-A-23 engines will fit into any 
fighter or bomber currently using 
earlier and less-powerful versions of 
the J-35 engine. This includes the Re- 
public F-84E fighter as well as the new 
swept-wing F-84F version, which will 
use the Wright J-65 Sapphire imported 


| jet engine, necessitating a seven-in. 


deepening of the fuselage. Only planes 
using the Wright turbo compound en- 
gine are the new Lockheed R70-1 trans- 
ports for the Navy, the Lockheed P2V 
and Martin P5M search planes, also 
for the Navy, all three of which will 
be produced in only limited quantities. 
* (Turn to page 108, please) 


Automotive INpustrirs, June 15, 1951 





(cross-section of fluted 


water hole in shank) 


Outstanding Features 
of Mallory 


“Nu-Wrinkle Cap” Electrodes 


| 


Smooth, annular corrugations of cap 
skirt provide positive electrical and 
thermal contact with shank 


Resilience of corrugations effects 
secure attachment of cap to shank 


Wiping action of corrugations « leans 
adjoining surfaces of shank, assures 
low electrical contact resistance. 


Hollow cap skirt has the largest prac- 
ticable cooling area, results in a 
maximum rate of heat transfer 


Smoothly rounded skirt corrugations 
minimize damage to shank, insure 
maximum shank life. 


Unique design eliminates possibility 
of cap being fore ed askew into shank 


All standard Mallory nose shapes 
are available in Elkaloy At or Mallory 
3¢ metals—#1 or #2 Morse Taper 


shanks 


All shanks have fluted** water holes, 
increasing the effective cooling area by 
70% compared with round holes. 


Many existing welding dies can be 
easily bored or sleeved to utilize 


Mallory ““Nu-Wrinkle Cap” Electrodes. 


*Trade Mark, Patent Pending 
**Patent Pending 
tReg. U.S. Pat. Off 


Mallory 
“Nu-Wrinkle Cap” Electrodes 


for resistance welding 


Reduce Electrode Costs... 
Conserve Copper Alloy 


Mallory engineering laboratories are working continuously to increase 
welding efficiency by making practical and effective contributions to time 
saving and cost reduction. The latest result ef this continuing research 
and development is the Mallory “Nu-Wrinkle Cap” Electrode. 


Composed of a replaceable cap inserted into a reusable shank, the Mallory 
Nu-Wrinkle Cap” Electrode reduces electrode costs and also conserves 
critical copper alloy. Extensive spot welding tests have shown that, in most 
applications, the performance of the Mallory “Nu-Wrinkle Cap” Electrode 
compares favorably with that of a conventional one-piece electrode. 
When the face is no longer serviceable, it is necessary only to replace the 
cap. If good welding practices are observed, many Mallory ‘“Nu-Wrinkle 
Cap” Electrodes can be used with the same shank. Since the cap is rela- 
tively small and inexpensive, it can be replaced at a fraction of the cost 
necessary to replace or remachine a complete electrode. 
In addition, the Mallory “Nu-Wrinkle Cap” Electrode makes a readily 
replaceable insert for die applications. 
That’s value beyond expectation! 
Mallory resistance welding know-how is at your disposal. What Mallory 
has done for others can be done for you! 
In Canada, made and sold by Johnson Matthey and Mallory, Lid., 110 Industry St.. Toronto 15, Ontario. 


For complete information, write direct or contact 
your local Mallory Distributor. 


Resistance Welding Electrodes, Holders, Dies, Rod and Bars, Castings, Forgings 





P.R.MALLORY & CO. inc. 


SERVING INDUSTRY WITH 


Electromechanica! Products 
Resistors Switches 
TV Tuners | ibrators 


Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 


Y 


Metallurgical Products 
Contacts Special Metals 
Welding Materials 





MALLo 


Saget 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Meanwhile, the future of the world’s 
most powerful turbojet engine remains 
uncertain while decisions 


and unmade at the top. 


are made 


More Kaiser Miracles 


Aircraft Corp. has been a 
“not-quite” aircraft company since its 
formation late in World War II to de- 
velop assault gliders for the Air Force. 
Its development work in the field of 
powered gliders and light assault 
transports continued through the years 
culminating in the C-123 “Avitruc” 
transport, which won an Air Force 
competition for the type over a year 


Chase 


ago. The production order for the 
plane never quite came to fruition un- 
til the other day when the Kaiser in- 
terests announced purchase of control 
of the company. Instantly, vast pro- 
duction plans were announced by the 
Air Force and the huge Willow Run 
plant will eventually be devoted to its 
production. Work on the Fairchild 
C-119 transport, currently nearing pro- 
duction at the Willow Run facility, will 
be transferred back to Fairchild, which 
will operate the nearby Orchard Sta- 
tion plant for the purpose, in addition 
to continued C-119 production at the 
present Hagerstown, Md., plant. Thus, 
again, Kaiser has obtained a large 


ry 


GUNITE ‘i WHEELS 


STRONGER...LIGHTER 


sf 


TUBULAR-SPOKE, 


CAST ELECTRIC-STEEL WHEELS 


offer you maximum strength... minimum unsprung weight 


More and more automotive engineers’ are demanding the 
advantages of GUNITE Wheel Assemblies for trucks and 


trailers. 


The GUNITE Wheel offers light-weight design 


with the proven strength and rigidity of cast electric-steel. 
The GUNITE Rugged Brake Drum prevents brake troubles, 
provides more efficient braking and offers lower cost per mile. 
These two together form the GUNITE Wheel Assembly 


which is available to fit most standard truck and trailer axles. 
WRITE FOR GUNITE WHEEL INFORMATION 


FERROUS CASTINGS FOR THE AUTOMOTIVE INDUSTRY 
Gunite (Processed Gray Iron) - Malleable - Electric-Steel 


Brake drums, cylinder liners, cam shafts, crank shafts and othér auto- 
motive castings are made to your specifications. GUNITE provides 


you with castings of the best ferrous material to fit your requirements, 


GUNITE FOUNDRIES CORPORATION 


ROCKFORD ILLINOTS 





GUMITE 


Government customer for its services, 
immediate upon their availability. The 
Chase C-123 is chiefly distinguished as 
the only airplane in history to have 
been flown as a glider, a piston-powered 
and a jet-powered airplane. 


Where You've Been 


The “backward-facing seats” argu- 
ment is rapidly approaching the point- 
of-decision. The Royal Air Force is 
equipping its new transports with such 
seats and British Overseas Airways 
Corp. has admitted extensive plans to 
carry this system over into the com- 
mercial side at some time in the future. 
The U. S. Air Force will use such seats 
in its new transport planes and the re- 
maining problem, one long debated, is 
whether or not U. S. airlines will 
adopt the practice. Obvious advantage 
is passenger safety in the event of a 
crash landing but the inconvenience 
and psychological effect on the pas- 
senger is the major stumbling block. 
Crux of the argument is whether the 
danger of a forced landing in modern 
commercial airline operation (of suffi- 
cient mildness to preserve the cabin 
and its contents intact) is large enough 
to outweigh the comfort and pleasant- 
ness of conventional forward-facing 
seats. { 


Simca Aronde 


(Continued from page 47) 


hypoid gears. It has underslung semi- 
elliptic springs, with overload leaves, 
and inclined hydraulic shock absorbers. 
An open driveshaft with Spicer joints 
transmits power from the four-speed 
transmission to the rear axle. 

The engine, of 2.83 by 2.95 in. bore 
and stroke, has a light alloy head 
with slightly inclined valves operated 
through push rods and rockers. The 
crankshaft has three bearings, pistons 
are aluminum alloy, the camshaft is 
chain driven, and lubrication is full 
pressure with a built-in, full-flow filter. 
The sheet metal oil pan is much wider 
than the engine to increase the cooling 
surface. Two brackets are bolted to 
left and right of the cylinder casting 
and these are attached to the side rails 
by enclosed coil springs and rubber 
blocks. 

Light alloy is used for the clutch 
housing and the transmission case. This 
latter has four speeds (three synchro- 
nized) and reverse. Overdrive is not 
used, 

The full width body has a tumble- 
home from the waist line, a well curved 
one-piece windshield, a rear glass of 
the same shape and size as the wind- 
shield, concealed door hinges on the 
forward edge, one-quarter enclosed 
rear wheels and wrapped bumpers 
with bumper guards front and rear. 
The front seat is adjustable on roller 
bearings. Internal width is 53 in. at 
the rear and 49% at the front. 
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Conservation is possible — without sacrifice 
with use of N-A-X ALLOY STEELS 


With the demand for greatly increased quantities of the critical 
and strategic Stainless Steels used in Jet Engines intensified 
by the acceleration of the building program, the Air Force 
requested the producers of these engines to seek suitable 
material with less critical alloy content to replace the Stainless 
Steel for certain moderate temperature application in these 
aircraft gas turbines. 


The steel selected had to be of low-alloy content with high 
strength and good welding characteristics. Ordinary low carbon 
steel did not meet the requirements because of its low tensile 
properties and the fact that it could not be satisfactorily welded 
by the inert are process, which is widely used in aircraft gas 
turbine manufacture. 


The data available from tests made on several weldable low- 
alloy, high-strength steels indicated that N-A-X ALLOY STEEL 
was the most satisfactory of the group — its selection followed. 
Unlike other possible substitutes, N-A-x ALLOY STEEL has good 
low temperature impact values, maintains its higher strength 
and is not subject to temper brittleness in the wide operating 
temperature range required of the steel for this purpose — from 
a low of —70°F. to +800°F. 


The use of N-A-X ALLOY STEEL for this application has cut the 
amount of Stainless Steel required in half. This is of consid- 
erable importance to the Air Force. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Michigan 


NATIONAL STEEL yl) CORPORATION 
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T-J 
CLINCHOR 


. shown here is one 
of six special 8”’ throat 
Underfeed Clinchors / 
used by a large auto- 
motive body manu- 
facturer. These 
Clinchors feed and 
set 11/16” square 
cased nuts in out- 
side quarter 
panels, left and 
right hand. 


Set clinch nuts 3 to 5 times faster with a 
T-) Clinchor! Fully automatic . . . controlled 
by a single foot pedal. Available in Under- 
feed and Gravity feed models, throat depths 
8” to 36”. 

For high production...T-} Rivitors! 
Automatically feed and set solid rivets. 
Set 1/16” to 1/4” diam. solid steel rivets 
up to 7/8” long using electrically powered 
Rivitor...aluminum alloy rivets up to 
1/4” diam. or steel rivets up to 1/8” diam. 
and up to 3/4” long, using air powered 
Rivitor. Throat depths, 8” to 36” 

Speed up assembly in aircraft, farm ma- 
chinery, automotive, stampings of all kinds 
-..with T-J dependability! Write for 
Clinchor bulletin 847; Rivitor bulletins 
646 and 847. The Tomkins-Johnson 
Company, Jackson, Michigan. 


Sguman 








TWIN RIVITOR used for riveting 
flat steel springs to mounting 
brackets for automobile horns. 


T-} RIVITOR used for automotive 
clutch plate assembly. Saves 
time and labor doing a four- 
fold job—assembling, setting, 
inspecting and ejecting. 
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5 Years TOMKINS-JOHNSON 





Fastest “500” 


(Continued from page 37) 


ity under these conditions was appall- 
ing. No fewer than six good 270’s suf- 
fered various degrees of structural 
disintegration. One, in Cecil Green’s 
car, dramatically occurred in full view 
of the main stretch spectators when his 
engine almost literally blew up, show- 
ering the vicinity with a variety of hot 
and unrecognizable fragments, accom- 
panied by a spectacular burst of smoke 
and spray which incidentally burned 
Green’s left foot and ankle painfully. 
As it happened he was leading at the 
time, after having chased Wallard 
closely and hotly for many laps. 

Sam Hanks’ engine suddenly came 
apart when a connecting rod failed, 
sending him into a series of sweeping 
spins from which he was luckily able 
to steer himself to a safe stop. At least 
four other good engines were victims 
of similar failures and the votes were 
not all in as this is written. 

Taking the sort of performance re- 
quired by trying to keep up with Wal- 
lard out of a good-sized engine like a 
270 is a costly gamble. Perhaps the 
smaller size of the Belanger power- 
plant had a great deal to do with its 
durability under the Wallard throttle 
foot. 

Engine failures per se were not the 
only casualties exacted by Memorial 
Day’s record breaking program. No 
fewer than four more or less complete 
ignition failures were observed and 
not all counties were heard from when 
the investigation was made. One of 
these, with Tony Bettenhausen as the 
victim, precipitated a spin in the north 
turn. Another forced the withdrawal 
of Johnny Parsons from the race when 
his car quit on the back stretch. 

It is impossible to tell much of a 
story on the failures which occurred by 
the use of a table such as the one re- 
produced here but the actual facts can 
be presented in this way only since the 
full details may not be obtained until 
the machines have been torn down and 
examined. 

The 1951 race starters offered little 
in the way of new and improved fea- 
tures to interested observers. Nearly 
all the cars were much as they were 
last year. Exceptions to this rule were 
two beautiful new rear drives designed 
and built by Gordon Schroeder, the 
Brown Motor C». Special and the 
Blakely Special driven by Bobby Hal! 
to fifth place. Also new, and a well- 
put-togther design, is the Tuffanelli- 
Derrico Special driven by Mack Hell- 
ings. Features of these cars were de- 
scribed and illustrated in the May 1 
issue of AUTOMOTIVE INDUSTRIES. 

The Brown Motor Co. job suffered 
from overheating troubles during the 
race and did not finish. The Blakely 
car, urder Bobby Ball, who, inciden- 
tally, is a definite comer, gave an ex- 


(Turn to page 112, please) 
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IT IS A BRONZE-ON-STEEL (Copper-Lead) BEARING 


= WG 


... pre-cast bearing bronze powder bonded to copper 
coated strip steel—a very modern type sleeve bear- 
ing developed and patented by Johnson Bronze. 
This combines the fine bearing qualities of copper- 
lead alloy with the strength and other physical prop- 
erties of the steel back. It is light in weight and 
low in cost—is widely used in automotive and farm 
equipment, and has certain important industrial 
uses. Through fifty years of sleeve bearing progress 
Johnson Bronze has developed and perfected several 
types of sleeve bearings, each for a particular purpose. 


Johnson engineers will be glad to consult with 
manufacturers and recommend the correct type and 
design of sleeve bearing for any application. Write, 
wire or phone today. 


625 SOUTH MILL STREET - NEW CASTLE, PA. 
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cellent account of itself for a new car 
on its maiden start. 

Only two supercharged engines, the 
Novis, were in the race this year and 
they were dogged by a series of ills 
ranging from brake failures to igni- 
tion trouble. All the other starters 
were four cylinder cars and all of these 
were 270’s but the Belanger, which 
was 4.25 in. by 4.25 in. making the 
displacement 241 cu in. 

Fuel injection was used during the 
race by most of the contenders. Al- 
though some of the cars used straight 
methanol, a number chose to blend for 
better mileage. Wallard’s furious drive, 


however, forced the pace to such an 


CRANKING 


extent that fuel consumption rose to 
unexpected levels in most engines. This, 
to the dismay of the respective parties, 
caused several unscheduled and costly 
refueling stops. Most notable of those 
observed in this plight was the Blakely 
car but no one could be critical of this 
circumstance since the car arrived at 
the track somewhat late and did not 
get much running due to weather and 
late qualifying—hence the crew had 
no opportunity to run fuel checks. 
Even this probably would not have 
helped them a great deal because most 
of the fuel checks actually run were 
made at speeds well below those estab- 
lished by the winner. This fact alone 


GENERATORS 


, 


POSITIVE ANSWER! 


Leece-Neville quality electrical equipment is 
the positive answer to your problems of heavy- 
duty service. For over forty years, Leece-Neville 
has been the leading designer and builder of 
units for special requirements, including: 


GENERATORS from 60 to 2,000 watts, for 12-volt standard 


systems and 12-24 volt series-parallel systems. 


above: 


Shown 


14 volt, 40 ampere, low cut-in Generator. 


CRANKING MOTORS trom ‘2 HP. to 27 H.-P 


Illustrated 


is motor for 12 volt and 12-24 volt systems. 


VOLTAGE REGULATORS <i 


heavy duty service 


rugged construction for 


SWITCHES, hand and magnetic, for standard 12 volt 
systems and for 12-24 volt series parallel systems. 


For complete information, just write 
The Leece-Neville Co., Cleveland 14, Ohio. 


will serve to demonstrate how unex- 
pected, and therefore successful, ‘was 
the Wallard strategy of pouring on the 
red hot pace he set. 

As for chassis developments of sig- 
nificance in 1951, there were few inno- 
vations. A number of tricks were 
employed to help the drivers get up 
into the 132-133 mph class considered 
essential for safe qualifying averages. 
One of these is a sway-bar or stabil- 
izer (see illustration). Although even 
those who installed these articles would 
not say much about how the results 
were accomplished, they all seemed 
sure that the bars did help materially. 

In the same category were shock 
absorbers. Always a fertile field for 
racing mechanics, the shock absorber 
brigade this year really got down to 
business. One car started the race with 
three pairs of shock absorbers on each 
end. Two has been the standard ap- 
proach for some time now but three 
does seem a little strong. The users 
can’t (or won’t) explain why the mul- 
tiplicity of these devices should be 
helpful but the presence of the multi- 
ple shock absorbers on the 
ample proof of someone’s conviction 
that they give beneficial results. It 
takes a lot of work to get such items 
installed on a racing automobile so 
they’ll work and stay put. If the trend 
continues not the least part of the hard 
work will be finding places to put all 
of them. 

Continued use of 
wheels was evident. The several fail- 
ures of these wheels which were ob- 
served during last year’s race period 
evidently have not been regarded as 
serious. On the other hand came the 
unexpected and disheartening collapse 
of a wire wheel on Mauri Rose’s Penn- 
zoil Special. Occurring at a time (his 
126th lap) when Rose was in third 
place and in a position to drive toward 
better things, this failure resulted in 
the wreck of his car although he was 
fortunate enough to escape without in- 
jury. Examination of the wheel which 
collapsed disclosed no signs of failure 
in the hub shell, the location in which 
such troubles sometime originate. 

Rather unusual in recent years, the 
1951 race turned up numerous troubles 
with brakes. Even Wallard had a touch 
of this ailment, finishing the last twenty 
laps of the race sans brakes, according 
to post-race reports. Several other cars 
were less fortunately exposed to loss 
of brakes. Duke Nalon lost a lap in the 
race due to overshooting his pit and 
much time during another stop when he 
had to come in so languidly that his 
crew could stop him by hand, so to 
speak. This was caused by failure of 
a line or fitting and consequent loss of 
fluid. Repairs were made during a 
later stop. Brakes, or rather no brakes, 
caused overshooting of the respective 
pits of at least three other contestants. 

The higher speeds this year may just 
possibly have had some bearing on the 
several cases of drive line parts fail- 


ears is 


magnesium disk 
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Ever Engine-minded man 
should read this... 





Mail Coupow Now! 


nO ge 
A he MUSKEGON PISTON RING COMPANY 
—Prf 
ial s 


- MUSKEGON, MICHIGAN 
- Please send me a copy of your Engineering Bulletin on “Flealine” Piston Rings. 
“Is is Muskegon's firmly established policy to sell ex- 


clusively to manufacturers (1) for installation as original 
equibment and (2) for resale for service purposes.” 





NAME 














© Capacity from shim stock up 
to 1” thick steel 3 


@ Lengths 3 ft. to 20 ft. 


@ Any sheet material that can 
be sheared 
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HOOVER HONED RACEWAY 


exclusive Hoover 
Construction 


Micro lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


WF 


Balanced Retainers 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
Bolonced 
Rocewoys 


HOOVER 


BALL BEARING 


HOOVER BALL AND BEARING CO. 
. Ann Arbor, Michigan 


ures, or near-failures, which were re- 
ported. One car actually experienced 
broken drive gears (quick-change rear 
axle spur gears) and two others were 
dropped out of the race by choice when 
the drivers detected serious vibration 
in the regions beneath them. One car 
was forced out by a broken torque tube. 
For some years past this sort of thing 
has been a rarity at Indianapolis. Now, 
just when the racing designers have 
gained a little comfort in certain de- 
partments, the 1951 winner opens up 
new realms of racing speeds and the 
old problems come to life again. 

One problem which’ has cropped up 
in the past was conspicuous by its 
absence—the weather was perfect. The 
day was ideal for racing. Among the 
benefits accruing from these conditions 
was the minimum use of the yellow 
light. This was on very little during 
the day and its absence undoubtedly 
helped boost the race speed average. 
Temperatures were fairly mild—if they 
hadn’t been the tire problem could have 
become serious in view of the terrific 
speeds. 

Organization was good. The start 
was fully equal to last year’s, the qual- 
ity of which has been established as a 
criterion for some time. Another good 
safety record was posted; there were 
few spins, no serious injuries, and the 
drivers to a man were very considerate 
of their relative positions. The passing 
flag was used only once or twice, in 
spite of the spirited jousting of the 
front contenders. 

The race was a marvelous show from 
beginning to end, as almost all present 
could agree. The only possible dis- 
senters might be those car owners, de- 
signers, and mechanics who realize that 
the history-making 1951 race speed 
average is at once a satisfaction, a chal- 
lenge, and a headache. They've got to 
build, rebuild, and prepare for higher 
race speeds if they hope to remain sure 
competitors. 


BOOKS.... 


RAILROAD INSPECTION MANUAL 
edited by W BE Thomas, published by 
Magnafilux Corp., Chicago, IU. Price $3.00 
Intended for the guidance of railroad me- 
chanical officers and those responsible for 
the inspection of railroad material with 
Magnafiux and Zyglo equipment and mate 
rials, this manual contains data on theory 
of inspection, methods, equipment, mag- 
netization, demagnetization and _ records- 
marking in respect to Magnaflux and Zyglo 
inspection procedure 


METALLIC AND NON-METALLIC 
COATINGS FOR GRAY IRON, by ¢ oO 
Burgess, published by Gray Iron Founders’ 
Society, Inc 210 National City, Cleveland, 
Ohio. Price $1.75. This booklet is a preprint 
of the material that will constitute Chapter 
eight of the forthcoming Gray Iron Hand- 
book which is currently being prepared. The 
preprint contains chapters on sprayed metal 
coatings, hot dipped coatings, cementation 
or diffusion coatings, electrodeposited coat- 
ings, and a complete section of non-metallic 
coatings 
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@ Under present conditions we cannot always give you all 
the materials you require. But we can give you plenty of 
help through Revere’s Technical Advisory Service. And, 
our colleagues in American business tell us it’s a worth- 
while aid, too. We have been rendering this service for 
many years, and it is backed by a wealth of knowledge accu- 
mulated over a century and a half of working with metals. 

So, with your problems on the increase, as whose aren't 
these days, why not check us on what's bothering you and 
see if we can’t help. We are already helping others regard- 
ing the usage, to their best advantage, of the products 
they can get. 

Since two or more heads can produce more right 
answers than one, let’s get together. You can get in touch 
with the Revere Technical Advisory Service through the 
Revere office nearest you. 


Mills: Baltimore, Md.; Chicago and Clinton, lil; Detroit, Mich; Los Angeles 
and Riverside, Calij.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Advanced Methods in 
Self-contained Axle Plant 


(Continued from page 


by manual welding in booths. It is of 
interest that the transfer of axles to 
the welding booths is done by means 
of special shuttle type conveyors, as 
illustrated, having an _ intermittent 
movement with a dwell to give opera- 
tors time to complete the weld as well 
as to install the cover plate. 

Pinion mates are produced directly 


File Holder 


The newest method for all 
filing operations gives better 
control without handle interfer- 
ence. The Over-Tang positions 
the file to give accurate operator 
control, and the precision V-block 
grips the tang accurately and 
securely. You drive it on—knock 
it off. Vertical wooden handle is 
steel reinforced—you use it like 
a carpenter's plane. Rug- 
gedly made for efficient, 
long, hard use. Weighs 
about six ounces. 


40) 


from bar stock and finished all over in 
a battery of six-spindle National 
Acme-Gridleys. Originally, as described 
in the earlier article, the spherical 
radius on the back face of the pinion 
was polished as a separate operation 
in a special three-head lapping ma- 
chine. More recently this face has 
been finished by burnishing, using 


Three sizes: 
No. 14H—for 14 


For full details and prices, 
write or phone to 


MANUFACTURING COMPANY 
1301 Meyers Road, Lombard, Ill. - Tel: Lombard 2373 





burnishing rollers fitted in a tool holder 
at one of the stations in the automatic. 
Thus the plus operation now is done in 
the same cycle as is the formation of 
the pinion, thereby contributing to 
productivity and cost economy. 

The Lincolnweld “hidden arc” tech- 
nique is used for welding spring pads 
to axle tubes; also for welding on of 
yoke ends. The cycle is rapid, pro- 
duces a deeply penetrant and sound 
weld which does not require grinding 
or finishing of any kind. 

In view of the multiplicity of parts 
and detail operations, all machine shop 
techniques are subject to constant ob- 
servation in an effort to produce im- 
provements in methods and equip- 
ment. One significant example of this 
is the adoption of plunge grinding on 
several types of axle shafts. At the 
present time they are running two 
Norton external grinders on this new 
operation, grinding being done on the 
taper end of the shaft. A_ typical 
situation is a shaft end having several 
straight bearing diameters and a taper 
end. In one instance a formed wheel 
with a six-in. face is employed; in an- 
other case where there is a shoulder 
interruption between the bearing di- 
ameter and the taper end, two wheels 
are used—one, 1% in. face wheel and 
one, five-in. face wheel. Here it is re- 
quired to grind a straight bearing di- 
ameter, an oil seal, and the taper end 

Although plunge grinding of this 
character marks an important time 
saving, it must be borne in mind that 
the operation demands frequent wheel 
dressing. Consequently, each of the 
machines is equipped with an auto- 
matic wheel dressing device. 

Mention was made earlier of the 
unique Elmes tube upsetter for flang- 
ing axle tubes. Both equipment and 
cycle introduce an uncommon mass pro- 
duction method which should have wide 
interest. As illustrated, the machine 
is of hydraulic type with vertical rams, 
although the dies are operated in the 
horizontal plane. Unusual feature of 
the hydraulic system is that it employs 
water instead of oil for the fluid 
medium. The water supply also serves 
to cool the ram mechanism. 

It will be noted that the machine has 
a horizontal indexing table, holding 18 
tubes at a time. The tubes are fed 
into the chucks directly and automati- 
cally as they leave the inclined con- 
veyor reaching from the Tocco heating 
stations at the side. Upsetting of the 
heated ends is done in a series of five 
die stations at the side of the index- 
ing table—consisting of four successive 
forming operations and one trim. 

As the table indexes, one station at 
a time, an upset tube is automatically 
ejected on the left hand side, picked 
up by an automatic loader and mounted 
on the monorail conveyor for transport 
to the washer. 

Tubes for this operation are received 
from the mill in accurately cut lengths 
and dumped into the hopper on the op- 
posite side of the upsetter. Here they 

(Turn to page 120, please) 
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The Proof of a Bearing 
is in its Performance! 


YU REG IO9 
ENGINE BEARINGS 


Yes, performance in use is the test of 
any product. And it is a test passed with 
flying colors by Durex-100 engine bearings 
used as original equipment on Cadillac, 
Buick, Oldsmobile, G.M.C., and other lead- 


ing makes of cars and trucks. 


The test of performance shows a dramatic 
difference between Durex-100 engine bear- 
ings and conventional type bearings—a dif- 
ference that shows up in greater endurance 
and longer life. 


What makes the difference? One of the 
features is the matrix of the bearing. For 
the exclusive matrix of Durex-100 makes 
possible greater embedability—actually pro- 
vides a haven for particles of foreign mat- 
ter that in other bearings could cause serious 
damage. Yes, greater embedability is the 


secret—for the embedability of Durex-100 
is not limited to the thickness of the bab- 
bitt overlay. It is provided by the babbitt 
overlay PLUS the full depth of the matrix! 


Durex-100 engine bearings are made with 

a steel back covered by a layer of metal 

powders that, by a sintering process, form 

the porous matrix—integrally brazed to the 

steel back. High-lead babbitt penetrates the 

matrix and bonds mechanically and metal- 

PHOTO-MICROGRAPH OF CROSS SECTION OF DUREX-100 BEARING lurgically with it. This is the Durex-100 

MAGNIFIED 33 TIMES engine bearing feature that, among other 

THE MATRIX MAKES THE DIFFERENCE things, assures greater embedability, greater 
Steel-backed intermediate matrix of porous cop- 


per-nickel bonds mechanically, as well as metal- protection from damage. 
lurgically, with thin high-lead babbitt overlay. 


STEEL BACK MATRIX BABBITT 


DIVISION OF Beanungs 
GENERAL MOTORS 


MORAINE PRODUCTS Durex-100 
DAYTON, OHIO by Maran 
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Many NEW Features 


extra heavy duty frame 
drop forge beam steering axle 
full vision instrument ponel 
functionally styled cowl 
precision controls in easy reach 
heavy duty hydraulic brakes 
universal joint 
precision mast construction 
super-strength forks 
engineered tire equipment 
one-piece drive axle assembly 
maximum free lift 
hoist cylinder trunnion mounted 
automotive type steering geor 
maximum operating comfort 
all-rubber engine mounts 
heavy, industrial type engines 


forced feed lubrication 





i TOWMOTOR CORPORATION 
Div. 45, 1226 € 152nd St 
] Cleveland 10, Ohio 
Send me the Brochure 
The Stor of the Show 




















At Left: The Mode! 
480-P with pneumat- 
ic tires is only one 
of the new line of 
trucks that incorpo- 
rate many NEW en- 
gineering features. 


the _ 
STAR 
OF THE SHOW! 


Now! Mass Handling gets a shot in the 
arm! Man power gets a big boost in pro- 
ductive efficiency. Towmotor, always the 
leader, has developed a new line of fork 
lift trucks that were the hit of the show. 
This new series includes pneumatic, cush- 
ion, and solid tire units, and offers many 
new engineering refinements to all types 
of industry to help speed production and 
cut handling costs. If you did not see this 
outstanding line of trucks at the 4th Na- 
tional Materials Handling Exposition, 
write today for a copy of the new bro- 
chure, “The Star of the Show.” 





TOWMOTOR 


THE ONE-MAN-GANG os 


FORK LIFT TRUCKS and TRACTORS 


RECEIVING * STORAGE © PROCESSING © DISTRIBUTION 


CLIP THE COUPON and send today for 


descriptive information on this outstanding 


mew line of trucks. There is @ model to ¥ ~ 
help you with your handling jobs. > 
WF 


HOW MANY PEOPLE HAVE YOU TALKED TO ABOUT AMERICANISM TODAY? 


120 








are picked up automatically one by one 
and elevated to the Tocco heating con- 
veyor. As the tubes enter the Tocco 
conveyor they move _ successively 
through three heating stations, then 
continue down the conveyor until the 
tube is pushed into the chuck on the 
indexing table station with the heated 
end out. 

It is obvious from the brief sequence 
of events outlined above that the opera- 
tion of the entire system is completely 
automatic from the time the hopper is 
loaded to the time a flanged tube is 
hung on the washer conveyor. It is 
conservatively estimated that the 
equipment will produce 600 pieces an 
hour. 

Incidentally, it may be noted that at 
the present time six different types of 
flanged tubes will be processed through 
this equipment. This requires es- 
sentially a change of dies for each type. 
Consequently, tube flanging is sched- 
uled in batches with sufficient bank 
ahead of assembly to maintain a 
smooth flow of work. 

Quality control has become en- 
trenched as a4 major management tech- 
nique at Fort Wayne and has been 
extended in the form of the familiar 
control chart at many of the machines. 
Eventually such charts will be in use 
on all equipment. Inspection of all de- 
tail parts production is now on a 
sampling basis. Distinguishing fea- 
ture of the approach in this plant is 
that quality control is the responsi- 
bility of the machine operator. Once 
the job has been studied and a pro- 
cedure established, quality is the op- 
erator’s job. Of course in each in- 
stance, it is management responsibility 
to have the machine in shipshape op- 
erating condition and fitted with the 
proper tools and fixtures. 

As a matter of routine there is a 
sampling inspection of parts at the end 
of each machine line. However, dur- 
ing the course of the day each opera- 
tor is required to inspect samples of 
five consecutive pieces at stated inter- 
vals for a specified number of samples 
each shift. 

Gears are subject to a multiplicity 
of sampling inspections from the very 
nature of the process, since they are 
checked in the rough, after gear cut- 
ting, after heat treatment, lapping, 
pairing, ete. Despite this detailed 
checking at every stage, final inspec- 
tion is made in a quality control shed 
where a sampling of gear sets is re- 
moved from racks of inspected gears 
and subjected to additional inspection. 

One of the most valuable pieces of 
equipment now available in the quality 
control gear laboratory is the Illinois 
gear charter mentioned earlier. It ap- 
pears to offer for the first time a scien- 
tifie means of providing pertinent gear 
data on all manner of bevel gears. 
Among the many items of information 
which may be translated from the chart 
are: tooth spacing, helix error, runout, 
tooth contact and hypoid gear axis 
offset. 
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Strength cf Du Pont nylon plastic in thin sections 


le 


4 
¢ hermits valuable 
, 


space-saving in Hudson clutch- 


and brake-pedal assembly 


When Hudson set out to design a car with a shorter 
wheelbase, their engineers were faced with the prob- 
lem of conserving as much space as possible within 
the engine compartment. By installing pedal toe- 
plate bumper seals containing washers of Du Pont 
nylon plastic, they reduced the space required for 
the floorboard clutch and brake seals by one-half. 
These compact seals are made possible by molded 
nylon’s outstanding strength in thin sections, abra- 
sion-resistance, and noise-damping characteristics. 
As the washers move backward and forward within 
the metal retainers (compensating for irregular paths 
of pedal shafts), they form an effective seal against 


Drawing and part shown here illustrate clutch- 
pedal seal. Similar assembly is used for the brake 
seal. Washer of nylon plastic — indicated by arrow 

moves freely to pensate for irregular path 
of pedal shaft, irregular pressure of driver's foot. 
(Washer molded by Sinko Mfg. & Tool Co., Chicago) 





PLASTICS 


Better Things for Better Living 


. «+ through Chemistry 
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noise, fumes and dirt from the engine compartment. 
Nylon has the toughness to withstand the blow given 
by the return of spring-loaded pedal cranks, and the 
abrasion-resistance to stand up under constant rub- 
bing against metal retainers as the shafts move up and 
down. And not only does the washer move quietly, 
but nylon tends to damp resonant torsional vibra- 
tion. Further, nylon is heat-resistant, and unaffected 
by gasoline and oil. 

Demand for nylon currently exceeds supply. How- 
ever, we suggest you investigate its properties, and 
prepare for future applications. We'll gladly discuss 
the availability of quantities for development work. 
For information, write: 

E.1.du Pont de Nemours & Co. (inc.) 
Polychemicals Department, District Offices: 
General Motors Building, Detroit 2, Michigan 
350 Fifth Avenue, New York 1, New York 
7 South Dearborn Street, Chicago 3, Illinois 
845 East 60th Street, Los Angeles 1, California 








Quality Control Convention 


Bristol 
contribution to 


Dr. Martin A. Brumbaugh, 
for his 
of quality control 


Laboratories, 
advancement prin- 
and applications. Officers in- 
stalled were: Wade R. Weaver, Repub- 
lic Steel Corp., president (re-elected) ; 
Simon Collier, Johns-Manville 
vice-president; Alfred L. 
Institute of 


ciples 


Corp., 
Davis, Roch- 
Technology, 


este! secre- 


(Continued from page 52) 


tary; and Paul Roberts, International 
Business Machines Corp., treasurer. 

Much interest was shown in the ex- 
hibition of quality control equipment 
which was held concurrently with the 
convention. About 40 companies were 
represented in the displays. 

Following are extracts from three 
of the many papers presented during 
the technical sessions. 


conTroL Pi] WER wen ER 


7 out of 10 


leading Road Grader Manufacturers Use 


ROCKFORD 
CLUTCHES 


Te insure Reliable Service Under the Difficult 
Working Conditions Met in Road Building Work. 


Let our engineers show you how 
ROCKFORD CLUTCH design and con- 
struction advantages will help make your 
product operate more efficiently and 
economically under adverse conditions. 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
315 Catherine Street, Rockford, Iilinois 
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Quality Control Eliminates 
Unnecessary Operations 


By Roscoe C. Byers, Westinghouse 
Electric Corp 


ae motor rotors furnish a good 
example of a case where a manufac- 
turing operation was eliminated. Rotors 
at the rate of 2,500 per day were ma- 
chined to meet the specification require- 
ments for quality on the diameter to 
+0.002 in. The rotors were machined 
by first taking a roughing or “qualify- 
ing cut” in one turret lathe and then 
taking a finish cut in a second turret 
lathe. 

The rotors were inspected after the 
finishing operation by using a Go and 
No Go gage. The roughing or “quali- 
fying” operation was inspected in a 
similar manner. Records were not main- 
tained of the number of times inspection 
was performed, or how often unsatis- 
factory quality was being produced that 
required corrective action. Apparently, 
however, the number of rotors that were 
defective was small. 

Because the defectives were negligi- 
ble, it should not be concluded that qual- 
ity control has done a good job. A good 
quality level has been maintained. in 
this instance, but not because of quality 
control. It is like the old horse that 
pulled the milk wagon. No one guided 
him; he just got there because he had 
been there so often. 

The success of quality control de- 
pends upon expert analysis of inspection 
data. Before a good analysis can be had 
that will correctly determine the aver- 
age quality and variations in quality of 
every operation, there are certain re- 
quirements that must be established 
There must (1) Sufficient amount 
of inspection coverage. (2) Proper tools 
and gages available. (3) Adequate 
re cords. 

These requirements are met in 
the example of the rotors. There may 
have been enough inspection coverage 
of the rotor turning operation, but the 
Go and No Go gages are inadequate for 
measuring accurately the desired qual- 
ity, and there aren’t any records to show 
what quality had been produced in the 
past. 

There should be gages capable of 
measuring quality sufficiently accurate 
enough to determine the average diam- 
eter and the amount of variation around 
the average diameter. In this case, it 
was necessary to obtain a dial gage 
capable of measuring to 0.0001 in. 


be: 


not 


An Average, xX, and Range, R, chart 
was established on both the roughing 
or “qualifying” cuts and the finish cut. 
Inspection was performed periodically 
with the dial gage and the results of 
the inspection recorded on the average 

(Turn to page 124, please) 
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TOP AND WINDOW LIFTS 
STEERING 


AUTOMATIC TRANSMISSIONS 


LUBRICATION 


waune 


ROTOR PUMPS 


Provide High Efficiency at All Speeds, and 


Silent Operation for a Wide Range of Automotive, 


Farm Implement, and other High Production Applications 





Eaton engineers will welcome an’ opportunity to 
discuss the possible application of Eaton Rotor 


Pumps to products now in production or in design 


EATON -MANU FACT U RINGGALOMPAN 


CEEN SE AN D OHIO 
(7) ( » sie Be 
Sump S (h-Hon 


French Road . Detroit 13 
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A. things to look for 
when aeenel a new 


black-and-white print machine 


Og 


NO EXHAUST DUCTS. Bruning BW machines do not use a vapor de- 
veloper nor emit fumes, thus they need no exhaust ducts. You merely roll 
them on their casters to wherever they are needed, connect them to your 
electric circuit and they are ready to make prints. 


LESS MAINTENANCE. Craftsmanship and top-quality materials mark every 
Bruning machine, and pay off in reduced maintenance. All essential bearings 
are self-aligning permanently lubricated ball-bearings, and bearing shafts 
are ground to a .0002” tolerance. The adjustable speed drive is a simple, fool- 
proof, patented transmission that runs for years without attention. Welded 
torque tube braces provide rigidity, assuring exact roller alignment despite 
uneven floors. Every part requiring servicing is accessible in minutes. 


~N “~\ 
FLEXIBILITY. Bruning machines can handle any black-and-white print 
job. The unrivalled variety of Bruning sensitized papers, acetates, films and 


cloths assures you of complete flexibility. Six different BW machines offer a 
complete range of speeds and capacities for your every requirement. 


$ 

COPYING “KNOW HOW” Specialists in copying since 1897, Bruning introduced 
the black-and-white print to this country in 1929. We manufacture 85 
varieties of sensitized papers, films and cloths—far more than any other sup- 
plier, and our four coatjng plants are strategically located to guarantee fresh 
materials to all sections of the country. Servicing facilities and distribution 
are nationwide. 

See for yourself why Bruning BW copying machines are best. The coupon 
will provide you with a demonstration or explanatory booklet without obli- 
gation. Send it today. 


Specialists in copying since 1897. 


j ~~~" ~ CHARLES BRUNING COMPANY, INC. -——— 


Dept. Y-61 100 Reade St. New York 13, N. Y. 
Please send me information on Bruning BW machines. 
| would like to see a Bruning BW machine demonstrated 
Name Title 
Compony 
Street 


 — 
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and range control chart. Having satis- 
fied the requirements in this manner, it 
was possible to make a good analysis of 
rotor turning. 

The control chart at the roughing, or 
“qualifying” cut disclosed that the 
roughing cut was capable of maintain- 
ing +0.0015 in. on the diameter of the 
rotors. An adjustment was therefore 
made to the roughing lathe in such a 
way as to produce an average diameter 
that was the same as the specification 
nominal. Since the analysis indicated 
that the “qualifying” lathe could pro- 
duce to +0.0015 in., it can be seen that 
all rotors will fall within the +0.002 in. 
as required. Therefore, the finish oper- 
ation is unnecessary and it was elim- 
inated. 

The average and range control chart 
on this operation was all that was re- 
quired to maintain the desired level of 
auality. The savings amounted to ap- 
proximately $500.00 per month. The 
turret lathe used for finish turning was 
made available for other work and man- 
power was used more effectively. 


Quality Control in Parts 


Manufacturing 
By E. F. Gibian, Thompson Products, Inc 


SS peepee quality control as a meth- 
ods improvement function is prac- 
ticed in a number of companies. It is a 
natural development of the art, neither 
originated in nor limited to the Thomp- 
son Products’ plants. But, for purposes 
of illustration, two examples from our 
practices are presented. They have 
been selected because of their simplicity 
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Fig. 1—Determination of optimum wheel 
dressing cycle. 


so they may be readily understandable 
to those whose experience in statistical 
quality control is of an elemental na- 
ture. 

An example, Fig. 1, is the result of 
a study undertaken upon the request of 
a time study supervisor, to determine 
the number of valves that can be finish 
ground on the stem within the specified 
finish tolerances on one dressing of the 
grinding wheel. The chart represents a 
condensation of the findings collected 
from measurements made under con- 

(Turn to page 126, please) 
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You Can't Raise Gross Truck Limits= 


Reduce 
Empty Weight 


Help Keep 
Within Legal 
Gross Weight 


The lowest load limit on a truck's route determines its 
maximum weight. Why make your trucks haul unneces- 
sary EMPTY WEIGHT poundage that reduces the 
PAYLOAD part of their legal gross weight? Because the 
MECHANICS Roller Bearing UNIVERSAL JOINTS 
truck PROPELLER SHAFT is 28 pounds lighter than 
other joints and shafts of comparable torque capacity, 


Eliminate 


Dead Weight 


Add to 
Your Truck’s Ton-Mile 
Capacity 


v ~~ 
dt AGMA 
Say ) 


MECHANICS equipped trucks carry 11,200,000 extra 
pounds of PAYLOAD during the average truck life of 
400,000 miles. Let our engineers help add to the ton-mile 
capacity of your trucks by specifying weight-saving 
MECHANICS Roller Bearing UNIVERSAL JOINTS 
truck PROPELLER SHAFT applications. 


MECHANICS UNIVERSAL JOINT DIVISION 





Borg-Warner . 2024 Harrison Ave., Rockford, Ill. 
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trolled conditions at various grinding 

wheel diameters from the time the 

wheel was new until it was dressed 

down to the smallest useful size. The 

micro-finish readings of the valve stems 

were'plotted, the curve shown on the 

chart being the statistically derived 

correlation between surface finish and 

number of pieces per dress, with prac- visual defects by shift 
tically all of the readings within £3 fom Oct. 1 to Dec. 
standard deviations. The upper 4 sigma 14. 1950 
limit was adopted as a safe basis for 

computing the wheel dressing allowance 

as well as a guide for the operator. For 

instance, to insure a finish of maximum 

18 micro-in., the grinding wheel is to be 

dressed every 142 pieces. 





Fig. 2—Per cent of 




















Control of visual inspection applied 
to precision aircraft parts is a difficult 
task because measurable quality stand- 
ards cannot be set for many critical 
characteristics, acceptance or rejection 
being largely governed by the subjective 
judgment of the individual inspector. 
The chart, Fig. 2, gives the history of 
a case where variations in visual stand- 
ards between shifts were analyzed by a 
statistical control engineer and even- 
tually eliminated. The example deals 
with the visual inspection, under a 20- 
magnification binocular, of a turbine 
bucket for such defects as surface finish 
blemishes, nicks, scratches, pits, and im- 
perfect blends. Samples of pieces not 
passing inspection were taken from 
each shift and were reinspected by the 
inspection foreman to determine how 
stringently each shift was adhering to 
the visual standards specification. It 
was soon evident that the second shift 
was too critical and rejected or sent 
back acceptable pieces for repair and 
rework. With these data on hand, it 
was possible to institute the necessary 
corrective steps. Visual inspection 
standards were more clearly defined, 
and the second shift inspection super- 
visor and his inspectors were given 
Model “D” Cylinder and Air Chuck on Sundstrand Lathe —P'Per_ instructions. The chart shows 

clearly how the co-operation between 
In this lathe application, a ¥2" NOPAK 4-Way Valve | the Inspection Department and the Con- 
performs two vital functions. (1) It controls the | ‘tl Department eventually brought 
NOPAK Model “D” Cylinder which locates the work- | “Pout_& uniform. inspection level _be- 
piece before clamping. and (2) it operates the air sash iar 
chuck. When the valve is open, the chuck is un- . ‘ 
clamped and the “locater” is down: when the valve People, Piston Rings, and 
is closed, the chuck is clamped and the “locater” is up. Quality Control 


oe This application of a NOPAK Valve and Cylinder is By Carl E. Hoover, Perfect Circle Corp. 
et * a" “Wey typical of many in the machine-tool field. It may T 


HE initial spade work for quality 
trols bothairchuck suggest how you can use NOPAK products to im- control was done in the grinding 
and NOPAK Model 


and , prove the performance of machines or equipment department. No. 226 Besley Grinders 
pv Mir Cylinder. which you use in your plant, or build for others. are used, having horizontal spindles 
supporting 30 in. vertical disks and each 

GALLAND-HENNING MFG. CO. : sy F : driven by a 25 hp motor. The disks 
2774 S. 31st ee 46, Wis. , turn in opposite directions, the motors 

2 / _—— are reversible. Rings are fed between 

ete | | +} deat the disks, vertically in guide bars by a 


e ALVES AND CYLINDERS mechanical feeder up to 400 per minute. 
Representatives in Principal Cities DESIGNED for AIR and HYDRAULIC SERVICE An unwritten law told operators to 


grind to the high limit. (You can take 
more stock off if necessary, but you 
can’t put stock back on.) Standard 
practice was to make adjustments to 
the machine on the basis of the meas- 
(Turn to page 128, please) 


Arrows point to NOPAK Model 
“D” Air Cylinder which locates 
workpiece for clamping. NOPAK 
4-Way Valve is shown in circle. 


ie 
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Protective packaging for a precision part oF 











Give her the gas means-extra work for tne Genu ne Ford Economizer 
WW Zo1 YZ -Wea ot Tavaifolaliare MmUlare(-1 am (olelol-yoMaelalell ileal Mme] mel MallelsMyel:1-tel ME lal Meta ato}| 
precision part supplies rereLollitolalelMitl-] MicMRial-Maeelaellla-iiels 

Replacement valves —shipped round the world—must be protected 
from girt MAoTiVLA-MRAL-teh a AReolAliclaM meldeMolela delelis cMl-) dollar Mtolha- Minit) 
problem with’ a Zoli Milal-to Mit] ol-Malsvel Mela t Mel We ME Zelc’o] dl olelaal-1 aml elaeli-tals 
LAMINA -MeALcrelelactal-Meeiiclelilaele micelles t1elelilola allows sXe fel dole llale 
of more units, with less effort, in a single container 

If b Aolei am olgele lel mmal-1 10h welee)i-laih im elela dolelisicmmcelaltiel-1a@mial-masslelan | 
possible applications of Alcoa Aluminum Foil. Though cubrerk supplies 
are limited by military requirements, we will gladly send you the names 
ro) am cKelo flare Mm oera delellate Mil dusrimel iol liil-toMioMele Natt Me Zell 
on material availabilities as:well as to assist you with 
old-t 1-10) Meo] am (olale Eidelale|-Mislola dele llaleMolcc)el(-Tuirt 


Write to: Aluminum Company of America, 1765F Gulf Building, Pittsburgh 19 Pa 
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Followers « Push Rods « Self Locking and Standard 


Thread Adjusting Screws « Valve Spring Retainers 


Split Valve tocks Rocker Arm Shafts 
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Te CHICAGO 
SCREW COMPANY 


2801 WASHINGTON BLvD 
BELLWOOD, IL 


urements of one ring with micrometers. 
So the operators measured a ring and 
made one of three decisions, adjust to 
remove more stock, adjust to remove 
less stock, leave it alone. It was found 
that, on this basis, operators were mak- 
ing the wrong decision two times out of 
three and when they decided to make an 
adjustment they were adjusting in the 
wrong direction half of the time. 

The first step toward correcting the 
situation was to provide each operator 
with his own Sheffield gage, instruct 
him to shoot at the middle of the speci 
fication and to make adjustments only 
on the basis of the average of the meas- 
urements of five successive rings. 

Inherent variability checks showed 
that the machines were capable of doing 
the job they were being asked to do, 
but operators weren't holding the limit 
because they couldn’t find the middle of 
the specification. 

Rings came out of the machines onto 
long stakes, one after other. When 
a stake was full, the rings were placed 
in neat rows in a pan. Machine adjust- 
ments had the effect of stratifying the 
grinding level and as a consequence 
pans contained rows of rings, many 
rows at different levels, the result being 
that operators were chasing the leveis 
of the rows in the pans, and were keep- 
ing within a tolerance more than twice 
the spread they should have been. By 
removing the stakes and running rings 
loose into big boxes, they become ‘Ho- 
mogenized’ so the operators can now set 
their machines for the proper stock re- 
moval and maintain that level with. a 
minimum of adjustment. 

Supposedly, everything should have 
been all right; but inspection began 
finding undersize rings in increasing 
numbers, far more than oversize. The 
finish grinding mean and the inspection 
mean were the same, also the tolerance. 
Following grinding there is a washing 
and drying operation. It was found 
that rings having a ‘0’ mean after 
grinding, had a minus 0.00005 in. mean 
at inspection. All rings on the low limit 
after grinding were undersize at inspec- 
tion. By raising the finish grind mean 
plus 0.00005 in. above the inspection 
mean, the results of much striving were 
finally made evident. 

Before control scrap was 3.82 per 
cent. After control was obtained, this 
percentage dropped, and currently scrap 
is 0.42 per cent. Cleared before control 
started was 96.18 per cent, after control 
99.58 per cent. Cost of scrap at this 
location $1,000 per per cent per month. 
Cost of grinding before control $1.52/M, 
after control 0.31¢/M. Inspectors be- 
fore control 28, after control 2. 

Many similar stories could be told 
about most of the other operations, time 
permitting. From our standpoint, the 
manufacturing problem is not that of 
making a piston ring. Rather, it is the 
problem of making hundreds of thou- 
sands of piston rings whose quali 
characteristics will distribute them 
selves uniformly around the centers of 
the dimensions specified. 
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Donaldson 
Field Engineers 


on your Air Cleaner 
and Muffler Problems! 


These men are on our payroll, but they work 
for you. Their job is to make sure that your 
equipment stays properly protected against 
dust, or that Donaldson Mufflers continue 
to do their job. Highly unusual conditions 
of climate, dust or geography that create 
problems requiring on-the-spot study, take 
them to every corner of the continent. 
Donaldson Field Service is an important 
part of the Donaldson Engineering Program: 
It is included in the Donaldson “follow- 
through-service” package which starts with 
an analysis of your air cleaner or muffler 
requirements and continues throughout 
the operating life of your equipment. 


DONALDSON COMPANY, INC. 


666 PELHAM BLVD., ST. PAUL 4, MINNESOTA™ 
DONALDSON CO, LTD. (CANADA) — CHATHAM, ONTARIO® 


IRON MINE—To muffle giant Diesel WESTERN HIGH WAY—Iinstolled lorger WHEAT FIELD—Instolled pre-screener 1OWA QUARRY—For severe dust con- 
trucks hovling ore through city area, cleaner to handle over-run condition to eliminate entrance of chaff to induc- dition recommended new “tray type” 
Doncidson engineers developed a new, resulting from frequent “down-hill oper- tion system, which lengthened the inter- oir cleaner with larger dirt-holding co- 
quieter, long-life muffler. ation, val between servicing. pacity, ond relocated point of air intake. 


Donaldson ssn’ 
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Fabricating Honeycomb Components 


assure like temperatures on the 
and bottom glue lines during cure. 

Lay-up of the table for final curing 
was accomplished by placing six layers 
of 162 Fiberglas fabric on the surface 
of the table to act as a thermal insula- 
tor. The lower resistance heating 
blanket was placed over the Fiberglas 
fabric and covered with the lower pres- 
sure plate of 75S-T6AL aluminum 
sheet, 0.040 in. in thickness. 


top 


(Continued from page 45) 


The elevon skins were placed on the 
elevon spar-core assembly and posi-. 
tioned by dropping countersunk head 
rivets in various locating holes. This 
loose elevon assembly was then placed 
on the lower pressure plate, covered 
with the upper pressure plate and po- 
sitioned with the various fixtures. Wood 
fairing blocks were placed at either 
end of the elevon to prevent sharp 
bending in the upper heating blanket. 





CLUTCHES... . for that vital spot where power takes hold of the load! 


3 


Engineered by 
BORG & BECK means... 


CLUTCHES EXPERTLY DESIGNED 
AND PRECISION BUILT 
BY CLUTCH-MAKING 

SPECIALISTS! 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


CHICAGO 


38, ILLINOIS 


The upper heating blanket was placed 
over the upper pressure plate and cov- 
ered with multiple layers of Fiberglas 
and asbestos, 

The entire assembly was then covered 
with the polyvinyl alcohol vacuum bag 
which was cemented to the steel sur- 
face table with zinc chromate paste. 
All vacuum lines, thermocouples, and 
manometer lines were placed beneath 
the vacuum bag. 

When a vacuum pressure of 12 psi 
was reached, the transformers were 
turned on and the temperature of the 
elevon raised to 325 F. This tempera- 
ture was maintained for minutes 
to complete the cure of the glue lines. 
The temperature was then allowed to 
drop but the pressure was maintained 
until thé temperature had reached 
150 F. 

The elevon was then removed from 
the curing fixture and placed in the 
assembly jig where the end ribs, nose 
caps, and trailing edge were riveted 
to complete the assembly. 


25 


After some research into the matter, 
it was decided, at Northrop, to remove 
most of the stress of final inspection 
by rigid control of the process, by 
which the honeycomb fabrications were 
manufactured. Working on the axiom 
that “all things being equal to one 
thing are equal to each other,” a sys- 
of controls was set up to insure that 
each honeycomb assembly manufac- 
tured was as near like its predecessor 
as possible. The “as possible” was also 
taken into consideration by the use of 
visual (reflected light) and sonic (tap- 
ping) inspections and also the fabrica- 
tion and testing of control specimens 
representing each production assembly. 

The control specimens, which had 
accompanied their corresponding elevon 
components throughout their respective 
processing, were nine in. long, three in. 
wide, and one-half in, thick with 75S- 
T6AL skins, 0.020 in. in thickness, the 
line of corrugation of the core being 
parallel to the nine in. dimension. 

These were tested as simply sup- 
ported beams, in a span of three in. 
with loads applied at mid-span. 

Core shear at failure was calculated 
per the following formula: 


Pp 


2(T-+)W 
where: 


f.— Core shear stress, psi 
P Load at failure, lb 
T = Specimen thickness, in. 
t — Thickness of one face, in. 
W = Specimen width, in. 
A minimum core shear stress at fail- 


ure was 250 psi for an acceptable 
assembly. 
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You can change Indexible Insert 
Tools on the Monarch Mona-Matic 


in Just 8 Seconds Flat! 


r x 
9 ‘ 
og net , abi 


MONARCH INSERT TOOL KIT, with tool holder 
and 9 inserts, each with 3 cutting «dges on 
each end. These 54 cutting edges can be iden- 
tically reground by merely squaring end and 
grinding chip breaker if desired. Cuts tool 
costs and tool change time to a fraction. 


THE FAMOUS MONARCH MONA-MATIC—the 
ultimate for production turning operations. 
Let us prove with actual gat ys 
reports, how it outperforms ordinary mulfti- 
ple tool machining methods. 


FOR A GOOD TURN FASTER—TURN TO 


oz 





Contrast this procedure with the conventional solid tool change! 
Don’t touch the tool holder adjustment. Take a turn on the 
clamp screw—lift out the indexible insert, revolve it on its axis 
and replace it—tighten the same screw. That’s it! You haven’t 
changed your tool setting in any way. You don’t need any trial 
cuts—any new miking of the jcb—any resetting of the tool. Just 
start removing metal where you left off. 


Here’s the simplest and quickest tool change found on any 
production turning ‘equipment. Applying it to the Monarch 
Mona-Matic is almost like gilding the lily. Even with conven- 
tional solid tools, this high-output production lathe can show you 
truly amazing results in increased production, lower tool costs, 
shortened setup time and subsequent grinding time. We mean 
BIG results, which we will gladly substantiate with job data. 
And with insert tools, the Mona-Matic’s even better! 


Just one more minute! You’re always reading ads that say 
“Write for details.”” This time, do it (requesting Booklet 1804)— 
and enjoy the inevitable result in your future operating state- 
ments . . . The Monarch Machine Tool Co., Sidney, Ohio. 


MONARCH TURNING MACHINES 
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Towned for convey- 
folks up and 

idown that hilly city 
leptin, their unique and 


WEBB Towveyor 
Floor Type Towing Conveyor 


Faster and more efficient 
is this Webb System for 
handling packages, boxes, 
barrels, tote boxes, parts, 
etc. There is nothing above 
to obstruct—the continu- 
ous chain conveyor runs in 
a steel slot below the floor. 
Loading and unloading 


can be done at any point. 


A simple towing pin de- 
vice is attached to any 
standard 4 wheel truck or 
trailer, 2 wheel truck with 
dolly, and operator either 
engages or disengages by 
lowering or raising the pin. 
When the pin is dropped 
into the slot, the trolley at- 
tached to the Webb Drop- 
Forged Rivetless Chain 
picks up the load auto- 
matically. 


FLEXIBLE — TRUCKS MAY BE ADDED 
OR DISENGAGED AS REQUIRED 


Ask for Catalog +51 


OFFICES IN PRINCIPAL CITIES 


8937 ALPINE AVE 
DETROIT 4, MICH. 


Air Force 
Multifuel Diesel 


(Continued from page 33) 


remainder of the fuel charge is forced 
at a high rate into the flaming mix- 
ture. Knocking is eliminated in this 
manner by preventing the spontaneous 
combustion of large amounts of fuel. 
An injection pump incorporating a suc- 
tion valve is especially recommended 
for this application because such a 
pump starts delivering fuel gradually 
from its lower dead center. For high- 
octane fuels, this report suggests the 
addition of a small amount of lubri- 
cating oil to the fuel, thus lowering 
the octane number. Fig. 1 shows a 
diagram taken from this report. The 
specific Btu consumption and the ratio 
of peak pressure to compression pres- 
sure determined by actual tests are 
plotted against the injection timing. 
It is apparent that the corresponding 
curves for high-octane and low-octane 
fuels are practically parallel. From 
these indications it follows that the 
same combustion effects can be ob- 
tained by adjusting the injection timing 
when changing from one fuel to an- 
other. 

As a result of the above evaluation, 
a design study of an en-bloc engine- 
compressor combination was made. 
This design-study, illustrated by Fig. 
2, offered the more practical solution 
from an engineering viewpoint and 
was finally selected as a basis for the 
development. 

A special feature of the design is the 
oversized first compressor stage which 
delivers not only compressed air to the 
second compressor stage, but also the 
scavenging and supercharging air for 
the Diesel cylinder. The energy con- 
tained in the pressure exhaust of the 
supercharged engine is not wasted but 
is utilized to generate the cooling air 
flow for the engine, compressor, and 
intercoolers. Fig. 2 depicts an exhaust- 
driven turbine blower for this purpose. 
However, pressure and gas-flow mea- 
surements taken during tests indicate 
that it might be possible to simplify 
the cooling arrangement by using an 
exhaust-operated air-ejector for the 
purpose. 

Preliminary design studies of the 
Diesel cylinder made by Air Force en- 
gineers prior to awarding the final con- 
tract illustrate several important in- 
novations and features which subse- 
quently proved successful. These fea- 
tures include the utilization of the en- 
tire cylinder circumference for inlet 
and exhaust ports, central symmetrical 
arrangement of the combustion cham- 
ber, and simple design for cylinder- 
head cooling. 

Fig. 3 represents a piston design 
which proved noteworthy. The design 
is based on past experience with the 
pistons of the Junkers Aircraft Diesel 

(Turn to page 134, please) 
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AUTOMOTIVE 


TO KEEP THEM ON EHE G@O 


The No. 1 Job of the Automotive Industry 


America learned the hard way in World War II 
the value of proper wheel balancing and aline- 
ment in keeping America’s vital transportation 
on the go! Again the automotive industry is 
faced with the big job of keeping America’s 
passenger cars, trucks, fleets and military ve- 
hicles on the job by preventing wasteful tire 
and steering parts wear 

Tire-saving car-saving is where 
“Bear”’ fits into the picture. For over 20 years 
the automotive industry has accepted ‘‘Bear”’ 
Safety Service Systems as the nationally recog- 
nized and proven method of alinement and 
steering correction “ ener 

Recognized as a neces- 
sary precaution yester- 
day, ““Bear’’ Alinement 
Service is indispensable 
today not only in 
saving precious rubber 


The Skilled Manpower To Keep Them 
On The Go. 


Any equipment isonly as good as the man operating 
it. That's why for over 20 years* Bear’ has maintained 
the famous * Bear” School in Rock Island. Every 
year hundreds of factory trained mechanics are 
turned out qualified as specialists in frame straight 
ening, wheel alinement and balancing. Today, with 
the manpower situation tightening up,’ Bear” is 


but also in saving wear and tear in vital front- 
end and steering parts 

To do this all-important job it takes ma- 
chines and men. “‘Bear”’ is ready with a com- 
plete range of balancing and alinement equip- 
ment up-to-date scientific techniques 
the training facilities for turning out more 
skilled mechanics and the Golden “‘Bear”’ 
Program for educating the nation to the ur- 
gency of the situation and the necessity of 
wheel balancing and alinement 

All of these services, backed by the experi- 
ence of ‘“‘Bear"’ Technicians and Engineers can 
leet help you in keeping the 
nation on wheels and 
saving critical mate- 
rials. For further infor- 
nation, write; “Bear” 
Mfg. Company, Dept 
A-21, Rock Island, Ill 


ready to help provide enough trained mechanics to 
meet the demands of the aulomotive service industry 
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engine. The figure shows a piston 
crown of heat-resistant steel with a 
portion of the upper piston rings in- 
corporated in this crown. Further- 
more, it shows an air gap between the 
crown and the piston body by which the 
rate of heat flow from crown to body 
can be controlled to obtain a favorable 
temperature distribution in the ring 
zone. Thus, the upper rings can be 
maintained above and the lower rings 
below the temperature zone in which 
lubricant coking occurs. The top ring 
is designed in such a manner that it 
is forced against the cylinder wall by 
the gas pressure. Finally, the design 
incorporates a comparatively flat pis- 


ton crown which generally produces 
higher bmep and lower specific fuel 
consumption. 

It was recognized at inception that 
the proposed engine configuration could 
not be successfully dimensioned with- 
out careful preliminary research work. 
Consequently, Equipment Laboratory 
engineers suggested a water-flow test 
stand consisting of a transparent plas- 
tie cylinder with identical dimensions 
as the test engine to study the scaveng- 
ing action. The velocity of the water 
was to be maintained at the approxi- 
mate Reynolds numbers which were ex- 
pected in the engine. This apparatus 
could be used to determine the shape of 


NOW YOU CAN MARK 
DEFENSE ORDERS 
FASTER —yet cut costs! 


How? By putting a Markem marking machine right 


in your production line. 


These unique machines mark directly on component 
parts — or on tags, labels, and pressure sensitive 
tapes. They save you time and money because 
they’re simple to operate, speedy, and quickly 
adjustable for type changes. The special Markem 
inks are fast-drying and durable. All Markem 
machines make professionally clear imprints, 


thereby supplying necessary information about your 


product to anyone assembling or using it. 


The right Markem machine will cut those delays or 


large inventories you've known when using trans- 


fers or having printing done outside. Write today, 


enclosing a sample of what you mark, together with 


information on imprint size and color. 


Keene 26 


New Hampshire 


the scavenging swirl and the time re- 
quired for scavenging by photograph- 
ing the expulsion of dyed water repre- 
senting combustion products, and by 
clear water representing scavenging 
air. Later developments proved the 
indispensability of this test stand. 

In June, 1948, a development con-- 
tract was awarded Barnes & Reinecke, 
Ine., of Chicago. All preliminary com- 
putations, design criteria, sketches, etc., 
produced by the Air Force were sub- 
mitted to this corporation. The pro- 
gram was established from the data 
supplied by the Air Force. 

The water-flow test stand was adopt- 
ed and improved by the contractor. 
This test stand produced the data for 
size, shape, direction of the inlet and 
exhaust ports, as well as information 
for possible shapes of combustion 
chambers and piston crowns. A total 
of 295 different test runs with this 
arrangement have been made, and 7500 
ft of 16-mm film were exposed and 
analyzed. A single-cyl engine was con- 
structed substantially in accordance 
with the results gained from the water- 
flow tests. Dimensions of the test en- 
gine are 3% in. bore, 4% in. stroke, 
giving a 47.5 cu in. piston displace- 
ment. 

In approximately 18 months, the re- 
search studies, laboratory experiments, 
and actual tests with the single-cy! 
engine were completed to the point 
where the engine performance was 
sufficient to meet the power require- 
ments of the compressor. Since the 
compressor was to be operated at 1500 
rpm, the test runs were performed for 
the most part at this speed. 

The air cooling proved very reliable 
from the beginning, and the piston op- 
erated practically trouble-free through 
1000 hr of operation. The tests in- 
cluded supercharging at pressures up 
to 25 psi and multifuel operation with 
all the unusual strains which normally 
occur in such test operations. Measure- 
ments indicate that the power required 
for cooling is well below the demand of 
conventional engines of similar size. 

Special advancements were made in 
the design of the combustion chamber 
and the fuel injection system with re- 
gard to multifuel operation. In the 
final stages of development, the engine 
operated smoothly with Diesel fuel, jet 
fuel, kerosene, and 100-octane aviation 
gasoline. Only the injection timing 
required adjustment according to the 
cetane number of the fuel. The adjust- 
ment was made during engine opera- 
tion by means of the sliding helical 
gear used to time the. point of injec- 
tion. Fig. 4 illustrates the sliding heli- 
cal gear arrangement, as conceived by 
Air Force Engineers. The performance 
of the engine does not vary to any 
significant extent from fuel to fuel 
and the engine is capable of starting 
and operating on any type fuel within 
the ranges previously outlined. 

The bmep and specific fuel consump- 
tion of the test engine were improved 

(Turn to page 136, please) 
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‘*The sensitive response of the hydraulic system permits such trigger- Circle shows position of Pesco pump. 
fine adjustment that operators are loud in their appreciation,” says 
Massey-Harris . . . the sales power of hydraulic power in action. 


Pesco pump designed for 
Massey-Harris Pony 
tractor. Capacity: 2.5 
g- p. m. @ 2880 r. p. m. 
@ 1000 p. s. i. 


PRODUCTS DIVISION 
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Pesco Dual Purpose Pump Eliminates 


Extra Power Shaft on Massey-Harris Pony 


The problem was to eliminate all unnecessary weight and cost and 
save space on a small tractor. 

So Massey-Harris tractor engineers and Pesco hydraulic engineers 
teamed up... together came up with a specially designed 
dual purpose hydraulic pump to serve as both pump and fan 
bearing mounting. 

Result: less space and weight required . . . necessity for an extra 
motor power shaft is eliminated. 

Such teamwork between Pesco and client engineers is frequent. 
Matching hydraulic know-how and skills with the engineering 
knowledge of a manufacturer’s engineering staff is the way we at 
Pesco like to work. It is teamwork that puts the sales power of 
hydraulic power to work to full advantage for our customers. 

If you have a problem in hydraulics Pesco engineers will gladly 
co-operate with your engineers to solve it. Write today. 


BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 





Everyday’s a holiday from grind- 
ing problems since he put Simonds 
Abrasive Company wheels to work. 
More production . . . fewer wheel 
dressings . . . and DO’s out ahead 
of schedule. Why? Because all 
Simonds wheels are accurately 
specified . . . rigidly tested . . . and 
scientifically controlled in manu- 
facture. Complete line includes 
grinding wheels, mounted wheels 
and points, segments and abrasive 
grain... all backed by Simonds’ 
more than 50 years experience as 
a major manufacturer of grinding 
wheels. Write for free Data Book. 


SIMONDS 


ABRASIVE CO. 


 ———<««~, 


grinding wheels 


step by step until the values which are 
characteristic for conventional two- 
stroke Diesel engines of this size were 
reached and the engine had met the 
power demand of the compressor. 

Results of the tests conducted at 1500 
rpm appeared so promising with re- 
spect to future development that a few 
additional runs were made to study the 
behavior of the engine at speeds up to 
2400 rpm. With 22-in. Hg gage super- 
charging pressure, 80 F inlet tempera- 
ture, and a scavenging factor of 1.9, a 
maximum bmep of 160 psi was noted in 
the vicinity of 2500 rpm. Theory and 
test results indicate that the design 
principles of the engine would prove 
especially valuable in short stroke 
arrangements. 

Estimates based on the data compiled 
to date indicate that under ideal con- 
ditions a weight-power ratio of 2.2 lb 
per hp may be reached at 3000 rpm 
and 22-in. Hg gage supercharging 
pressure. A weight-power ratio of 1.5 
lb per hp at 3000 rpm and 36 in. Hg 
gage supercharging pressure is consid- 
ered feasible. A power output of 0.9 
bhp per cu in. displacement is consid- 
ered to be attainable. 

These values may be somewhat op- 
timistic; however, there is no doubt 
that sturdy multicylinder engines based 
on this principle can be fabricated with 
a lower specific weight than any known 
Diesel engine prime mover, the lightest 
of which, at present, is the British 
“Rover” (see AUTOMOTIVE INDUSTRIES, 
April 1, 1950), with five lb bhp. Con- 
tinued development promises to bring 
Diesel prime movers within the power- 
weight ratio class of lightweight spark- 
ignition engines. 

From the beginning, the potentiali- 
ties of the Diesel engine were recog- 
nized relative to its use as an energy 
producer for the operation of gas tur- 
bines of high fuel economy. However, 
the restricted aim of the present proj- 
ect precluded any detailed work along 
these lines. With the data already 
compiled, there is no doubt that sub- 
stantial reductions in the consumption 
of fuel and air are possible. Even in its 
present incomplete status, the engine 
presents remarkable possibilities for 
future applications in this field of 
power generation. 

This development closes an impor- 
tant cycle in that it joins the Diesel 
engine with the gas turbine and the 
spark-ignition engine in lightweight 
construction and in independence from 
the type of fuel. In addition, remark- 
able possibilities have been disclosed 
for future major advancements in mili- 
tary prime movers. It is believed that 
the door has been opened to a vast new 
field of development in which the Diesel 
cycle can be exploited. 





SIMONDS ABRASIVE CO., PHILADELPHIA 37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 


AUTOMOTIVE INDUSTRIES 
DISTRIBUTORS IN PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- Keeps y oe Infor d 


port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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—probably the most important single part in the modern high-speed, 
high-compression, internal-combustion engine. 
g I 


Wyman- Gordon —specialists in the design and forging of crank- 
shafts since the start of the automotive industry —furnished the first 
heat-treated crankshaft, forged the first six-throw crankshaft, forged 
the first eight-throw crankshaft, forged the first crankshaft with 
integral counterweights. In automotive crankshafts and in all types 
of aircraft forgings, steel and light alloy, there is no substitute for 
Wyman-Gordon experience. 


Standard of the Tudustry for More Than Sixty Years 


WYMAN- GORDON 


ORGINGS Of ALUMINUM ad MAGNESIUM . 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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BUSINESS PULSE 


(Continued from page 54) 


have been made during the first half 
of this year were made during the 
“seare buying” period of last summer. 
The tendency to over-accumulate sub- 
sided somewhat during the winter sea- 
son as it became apparent that there 
would be no dearth of goods on retail- 
ers’ shelves. Notwithstanding these 
developments, total orders for durable 
goods have been considerably greater 
than shipments. Unfilled orders at the 


CABLE LIFT TIRE CARRIERS 


beginning of 1951 amounted to $44 
billion, equivalent to four months’ ship- 
ments at, the rate which prevailed dur- 
ing the first quarter. 


Diversion of Materials 


Meanwhile, the effects of the diver- 
sion of materials to defense production 
are becoming apparent in various 
areas. Automobile assemblies in April, 


~~ NASH 


TIRE CARRIERS 


CABLE LIFT and SLANT BASKET 


For All Trucks And Trailers 


One single highly specialized source 


provides you with the proper type of 


carrier for your vehicle. Light in 


weight, rugged in construction, Nash 


Tire 


SIDE MOUNT 
For Frame 
Trailers 


Carriers are recommended 


for either original equipment or 


replacement. 


Write for bulletin. 


UNDER FRAME 


For Trucks 


SLANT BASKET TIRE CARRIERS 


efGuLae roem 


Waar asOuND 


NASH BODY-GARD BUMPERS 


Custom built from Hi-Tensile Stee! 


Economically Priced 
Prompt Delivery. Choice of Regular Form, Full Form or 


For Frame and 
Frameless Trailers } 
| 
| 


=_/ 


NASH 
BROS. 


COMPANY 


2125 DEWEY AVENUE 
EVANSTON, ILLINOIS 


Wrap Around—5 Foce Widths. Write for folder des- 


cribing our complete bumper service. 


on a daily average basis, were 10 per 
cent below the March level, and the 
downward trend apparently continued 
in May, partly as a result of shortages 
of materials and partly because of slack- 
ening demand. One independent auto- 
mobile producer has announced a tem- 
porary suspension of operations, and 
substantial layoffs are planned by 
others. The Department of Labor notes 
a “marked tightening” in labor supply 
during the first quarter of the year, 
with key defense jobs taking the brunt 
of the shortage. Almost everywhere, 
increases in employment and declines 
in unemployment occurred. Of 151 in- 
dustrial areas surveyed, only two re- 
ported more workers available at the 
end of the quarter than at the begin- 
ning. Two million unemployed persons 
is usually regarded as an approxi- 
mate border line between less than full 
employment and a true labor shortage. 
In March unemployment dropped to 
2,147,000. 

With the nation experiencing almost 
full employment and enjoying enhanced 
consumer incomes while facing possible 
declines in civilian industrial output, 
the problem of inflation received atten- 
tion from several top officials in May. 
Charles E. Wilson, head of the Office 
of Defense Mobilization, said that the 
next twelve months will be a period of 
relative economic “austerity,” during 
which the country “will be walking a 
tight-rope to keep materials going into 
plant expansion and still leave enough 
to keep civilian industry running.” Ac- 
cording to price-control authorities, 
genuine price and wage stabilization is 
still several months in the future. 
Pointing out that firm control of farm 
prices must await Congressional action, 
the assistant director of the Office of 
Price Stabilization declared that a 
“sound” price structure should be 
achieved by next autumn. 


Pressure of Price Structure 


The possibility that the price struc- 
ture would, by next autumn, be under 
greater pressure than at present be- 
came more definite as the result of a 
far-reaching decision by the newly or- 
ganized Wage Stabilization Board. A 
previous regulation allowing wage in- 
creases up to 10 per cent above the 
January, 1950, level was modified to 
permit a wage increase for meat-pack- 
ing workers which marks a total rise 
of 14 per cent since January, 1950. The 
apparent policy of the board is to rec- 
ognize contract-reopening clauses as 
equivalent in effect to escalator clauses, 
which have already been granted spe- 
cial exemption from the general 10 per 
cent limit. “The question,” according 
to Dr. George W. Taylor, chairman of 
the board, “was what to do about par- 
ties who chose reopening rather than 
escalators.” 

Voting in a solid bloc against the new 
policy, industry members of the board 
said that the majority decision con- 

(Turn to page 140, please) 
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MEETS OR EXCEEDS CAR MANUFACTURERS’ 
RECOMMENDATIONS FOR ALL 1951 CARS 


NEW Dynalube Motor Oil Combines in 
a Single Oil All the Finest Features of 

rica’s Premium Motor Oils .. . 
Actually improves the Condition of 
Most Engines. 


Whatever cars you service... newest ’51 or 
earlier models ...you can now offer your cus- 
tomers greater engine protection with NEW 
Sunoco Dynalube. All these important features 
are combined in this NEW heavy-duty premium 
motor oil: 

1. Its tough Heat-Resistant body assures long 
motor oil mileage. 

2. Fully Detergent-Dispersant — NEW 
Sunoco Dynalube cleans engines and keeps 
them clean. Road dust and contamination from 
normal combustion are held in harmless sus- 
pension until oil is drained at the regular in- 
terval. (For maximum protection we recom- 
mend a complete oil change every 1,000 miles. 

3. Free-Flowing and Metail-Clinging qualities 
of this new oil help avoid costly engine repairs. 

4. Anti-Rust and Anti-Acid—counteracts two 
of the greatest causes of wear in any engine. 

5. High Film Strength and Ring-Sealing Ac- 
tion—insure longer-lasting engine efficiency. 


CERTIFIED for Long Mileage, 
Engine Cleanliness, 
Long Engine Life. 


In AAA Supervised Road Test from Quebec to 
Key West and back ...in all weather and over 
all types of roads . . . cars using NEW Sunoco 
Dynalube were driven over 2,000 miles, on the 
average, before a drop of oil had to be added. 


4 Sit Me fa 


CLEAN PISTON at right shows how NEW Sunoco LAB FINDINGS. Valve on left shows heavy depos- 
Dynalube keeps rings free-acting . .. keeps com- its resulting from use of inferior oils—a common 
bustion chamber deposits to a minimum. Fouled cause of sluggish action and poor valve seating. 
piston with stuck rings, at left, resulted from use Clean valve on right shows how NEW Sunoco 
of inferior motor oils. To prolong engine life Dynalube helps engines stay remarkably clean 
assure top performance ... recommend NEW . keeps valves free-acting maintains full 
Sunoco Dynalube. engine power 


COSOSHSHHHSSHHHEHHHEHEE HEHEHE ESESESEEEEEEEEEEESESEEEEEEEEEEE 
MEMO TO After road-testing New Dynalube and stripping down 
engines, the AAA certified these lab findings: ‘‘com- 
AUTO plete absence of injurious varnish or sludge”. . . “‘all 
piston rings were free and clean’’.. .‘‘no carbon built 
up on underside of valves’’... ‘complete absence of 
EN Gi N EERS rust on cylinder bores and other moving parts.” 


RESULTS PROVED that NEW Sunoco 
Dynalube combats acid and rust — 
two of the greatest causes of wear on 
piston rings and cylinder walls in any 
engine. NEW Sunoco Dynalube helps 
reduce engine repairs. 
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and labor . . . with better results!” 


.. « report “50% saved in time 


Where production constantly varies . . . small and large 
parts. . . castings and stampings . . . with grease, oil and 
chips to be removed . . . an efficient cleaning machine is a 
necessity. Proved in service, this Cincinnati Cleaning Machine 
is used for phosphate cleaning, chromic acid rinsing and 
drying an indescribable variety of parts in the well known 
metal finishing plant of Jukes & Shafer, Inc., Chicago. 


if you want comparable results . . . time and labor savings 


plus better performance . . . investigate Cincinnati Cleaning 
Machines. Write today for free up-to-date catalog. 


CLEANING AND FINISHING MACHINERY COMPANY 
315 HECLA STREET, IRONTON, OHIO 


stituted “special treatment” for a fav- 
ored group who had no more right in 
equity to such treatment than millions 
of others whose compensation is lim- 
ited by the board’s orders and regula- 
tions. “Unless the present trend of 
approving increases for favored groups 
is reversed,” they contended, “any ef- 
fective wage stabilization program will 
become impossible.” 

Controls came under pressure from 
another direction during May. The 
Government’s meat price control ordar 
has been the target of Congressional 
critics, meat packers, and cattle men 
since it was issued on April 28. The 
Senate Committee on Agriculture 
adopted a resolution demanding repeal 
“without delay” and charged that the 
measure would bring on a meat famine. 
Agricultural newspapers and press re- 
leases from the meat packers’ associa- 
tions alleged that ceilings on meat at 
wholesale would create a vast black 
market. The American Meat Institute 
declared that “the cattle being held 
back (from market) will have to be 
sold and they probably will not be sold 
under Government price restrictions.” 


Pricing Orders 


The immediate effects of the new 
pricing order, applying to beef at 
wholesale and to live cattle and de- 
signed ultimately to reduce retail 
prices of beef by eight to nine cents a 
pound, are apparent, although the long- 
term results are difficult to predict. 
During the week following the an- 
nouncement of the ceiling order, prices 
for cattle slumped drastically. During 
the first week of marketing after the 
order became effective, receipts of 
cattle at the country’s stockyards de- 
clined markedly. Market observers 
tended to reject the suggestion that 
this indicated a “holdback” strike on 
the part of cattlemen. The prevailing 
opinion seemed to be that the complete 
effect of the regulation of cattle mar- 
keting could not be determined until 
about the middle of June. 

Although cattlemen are currently 
receiving about 150 per cent of parity, 
they contend that parity does not rep- 
resent a fair return under existing con- 
ditions. They maintain that parity 
does not take into consideration the 
high cost of the cattle they are now 
feeding. The Administration’s position 
was voiced by Michael V. DiSalle in 
relation to the cotton ceiling several 
months ago. It is that parity repre- 
sents a theoretically fair return for 
the farmer, and 50 per cent “more than 
fair is fair enough.” 

The tentative shape of the new tax 
bill indicates that it may assume finally 
a different structure from the one rec- 
ommended by the President early in 
the year. The marked differences be- 
tween the Administration’s pronosals 
and those recommended by the House 
Ways and Means Committee have 
aroused considerable comment in busi- 


(Turn to page 142, please) 
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in PRODUCTION — Dependable speed, power, stamina, easy handling moke 
B&D Drills the top choice of thousands of production men. The powerful, com- 
pact B&D 14” HOLGUN* shown here is a sample of the wide range of models 
and capacities you have to choose from. 


is pal a Black & Decker Drill on the job and you'll see speedy drilling, 
easy handling, trouble-free running. Examine its engineering and you'll 
find a powerful B&D-built motor, tailored for the tool; full ball-bearing con- 
struction; extra-tough gears, shaft and chuck spindle and husky housing. 
Check the B&D Drill Line and you'll discover an unmatched choice of 25 
models in capacities from 4” to 114" in steel, double in hardwood. A choice of 


handle arrangement for easiest operation. A choice of speed, power and price 
in most capacities. 

That’s why it makes sense to think of Black & Decker Drills first when you’re 
up against a drilling problem. They’ll save you time, money and man-hours. 
And as a plus, you get finest service for longer tool life from any one of 29 
B&D-owned-and-operated Factory Service Branches. See your nearby Black & 
Decker Distributor for thorough demonstrations. Write for free catalog to: THE 
BLackK & DECKER Mpc. Co., 635 Pennsylvania Ave., Towson 4, Md. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


PORTABLE ELECTRIC TOOLS 


WORLD’S LARGEST, MOST COMPLETE LINE 


“Trade Mark Reg. U. 8. Pat. Of. 
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Forged axle for farm 
tractor. Length 16'/2 


Weight 11/2 pounds. 


The basic need of humanity is food . . . ever more 

food for an increasing world population, The 

wide-spread use of mechanized farm equipment, 

along with more intensive farming and improved 
methods, has enabled che farmers of America to supply that demand. 
Modern farm machinery . . . tractors, trucks, combines, reapers... are 
the “machine cools of agriculture”. . . making possible mass-production 
on the farm, 

Agricultural machinery must be built for abusive service — of parts 
that must not fail — tough forged parts to withstand severe shock and 
strain. In America's Number One Forge Plant skilled hammermen and 
die makers are producing forgings at their best... parts for many of 
the country’s leading agricultural machinery builders. Kropp forgings 
are made, installed and forgotten . . . giving dependable, long-time 
service to the farms of America. 

Wherever forgings are used, specify Kropp forgings. Write, wire or 
phone your inquiry. 





5301 W. Roosevelt Rd., Chicago 50, Ill. 





Are you receiving “FORGINGS”. . . . the KROPP publication 
for industry? If you want to keep current on forging facts, send 
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ness and financial circles. It has been 
pointed out that the House group re- 
fused to raise the rate on long-term 
capital gains and rejected a plan to 
lengthen the required holding period 
for those gains. The committee turned 
down a proposal to tax retained profits 
of cooperatives at corporate rates. It 
would not reduce depletion allowances 
on oil and mining companies. These 
changes, as well as the total tax figure, 
which will probably not be reached, 
were all proposed by the Administra- 
tion, which now seems likely to receive 
about $7.2 billion of the $10 billion 
recommended by the Secretary of the 
Treasury early in April. 


Cuts in Budget 


The general impression seems to be 
that Congress would rather, if possible, 
force cuts in the budget than raise 
more revenue. Indicative of this prefer- 
ence was the appropriation by the 
House for the operation of the Interior 
Department for the coming fiscal year. 
About $497 million was earmarked for 
the department, representing a cut of 
more than 11 per cent below the re- 
quested sum. Most of the reductions 
were in the politically potent outlays 
for land reclamation work in the West 
and public power projects. Another 
indication of the present Congressional 
attitude was the recent action on the 
Independent Offices Bill, containing 
funds for’ twenty-seven Federal agen 
cies. For operation in fiscal 1952 Ad- 
ministration requests totaled $6.8 bil- 
lion, but the bill as it cleared the House . 
provided only $6.1 billion. Even defense 
expenditures did not escape unscathed 
during May. The Senate version of 
the supplemental defense spending bill 
for use in the current fiscal year end- 
ing June 30 cut $29 million from the 
House measure, which already was $21 
million below the Administration’s 
figure. 


BOOKS... 


PLANT LAYOUT—PLANNING AND 
PRACTICE by Randolph W. Mallick and 
Armand T. Gaudreau, published by John 
Wiley @ Sons. A timely treatise on plant 
layouts as well as the modernization of 
existing plants, considering the accelerat- 
ing building program for defense manufac- 
turing. Based upon practical experience, it 
provides the principles and practice of 
planning and designing plant layouts. A 
section of the book deals with processing 
departments—the design of production and 
assembly lines, materials handling systems, 
service facilities, tool rooms, etc. Engineer- 
ing economy, a basic feature of these 
studies, deals with evaluation of capital 
outlay, operating costs and projected sav- 
ings, and the best methods for presenting 
proposals for management approval. 


THE AIRMAIL JENNIES TO JETS, by 
Captain Benjamin B. Lipsner, as told to 
Leonard Finley Hiits, published by Wilcor 
€ Follett Co., 1255 8S. Wabash, Chicago &, 
Ill, Price $3.00. In addition to a complete 
and detailed history of the early airmail, 
it continues into a history of commercial 
aviation and the modern airlines, and closes 
by a projection into the future. 
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NEW AIR FORCE REFUELING TRAILER Manufactured by the 
Heil Company of Milwaukee, Wisconsin. Has 5000 gal. capacity, 


can deliver 600 gal. of fuel per minute. For fast, sure starting it 
has a South Wind “978” that preheats the engine in its pumping 
compartment —from the inside. Hose reel compartment, too, is 
South Wind “winterized.” 





ee ee 


NEW REO “EAGER BEAVER" Army's newest six-by-six . . . 2% 
ton heavy duty utility vehicle and cargo carrier. Can travel up 
60° grades or under water. A South Wind “978” defrosts wind- 
shield, keeps cab and personnel warm. 


NEW ‘‘ACK-ACK’'’ GUN CARRIAGE Mounts twin 40 mm. anti- 
aircraft guns. Equipped with two South Wind “978’s.” One for 
personnel heating inside, and one in the gun turret to heat the 
turret components. 


af 


NEW “FROST-FIGHTER” 
FOR MILITARY VEHICLES 


Keeps Personnel Warm. . . Equipment 
Functioning Under Severest Weather Conditions 


Adding strength and mobility to U.S. armed might—a vast new 
array of versatile, efficient military vehicles! And now, for ifm 
proved starting power, top performance under severest weather 
conditions, they’re carrying South Wind’s famous “978” mili 
tary heater as standard equipment. 


Simplified in design. Compact. This rugged forced air heater 
preheats, heats and defrosts in any type of military vehiclé— 
in temperatures as low as 70° below zero. Dependably safe be- 
cause the combustion air system is completely separated from 
the ventilating air stream. Always fast acting because warm 
air circulation doesn’t depend on engine heat. 


Built to Army Ordnance specifications, the “978” has been 
widely accepted by the Army for its winteri 
And because of its many exclusive advantages, promises to be 
influential in guiding future designs for commercial car heat- 
ing, too. 


ation program. 


WRITE NOW for free information and complete details. See how easily this prac- 
tical heating system can be worked into your own Ordnance program. Address 
inquiries to Stewart-Warner Corp., South Wind Division, 1514 Drover Street, 
Indianapolis, Indiana. 


STEWART-WARNER 


PERSONNEL HEATING 
ENGINE AND EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 





em 


Send for @ EF furnaces are built in many sizes and types for sintering a wide 
Descriptive variety of ferrous and non-ferrous pressed metal powder products 


. — for bonding metal powder to strip, and other processes. 
Literature 


With our long experience and complete manufacturing facilities 
we are in position to build the size and type to fit your specific 
requirements. 








Gas- Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
wuson a romn.. Dalewe - Ico 








The POWER ADVANTAGE Story 


of the Model AEN 
Single-Cylinder 


WISCONSIN 
Ain Cooted ENGINE 


Here's more power . . . less weight . lower cost 
. all with no sacrifice in heavy-duty construction 
and serviceability in this Model AEN single-cylinder 
Wisconsin Engine. Features include CONDENSED ere: 


1. Dependable air-cooling under all climatic and 
weather conditions 


Bore 
Stroke — 
2. Self-cleaning tapered roller bearings at both ends 
of the crankshaft withstand either side-pull or end- 
thrust without danger to bearings HORSEPOWER 
3. Rotary type high tension OUTSIDE Magneto with 5.1 H.P. at 1800 R.P.M. 
Impulse Coupling operates as an entirely independent 6.4 HP. at 2200 R.P.M 
t that 
uni at can be serviced or replaced in a few minutes 7.2 H.P. at 2600 R.P.M 


7.5 H.P. at 3000 R.P.M 


Piston Displacement 23 cu. in 


4. Maximum torque at usable speeds for equipment 
that really has to go to work 


No f Pist R 7 ‘s 
Our engineering department will gladly cooperate > oe 4 


with you in adapting Wisconsin Engines to your re- Fue! Tank Capacity - 1.7 Gals 
quirements. Write for detailed data and name of the Weight, Ibs. Net Crated 
nearest Wisconsin distributor. Standard Engine - 110 lbs. 135 Ibs. 


Advanced Equipment for Mass 
Producing Farm Tractors 


(Continued from page 50) 


Upon completion of these prepara- 
tory operations, the parts are trans- 
ferred into the six-station horizontal 
automatic transfer machine which is 
arranged to hold a RH and LH cast- 
ing in the double fixture for each sta- 
tion. Its function is to complete the 
remaining bores, holes, grooves, and 


| chamfers. In operation, the work is 


loaded into the fixture on the dowel 
pin locators and the cycle start button 
pressed. From this peint on the cycle 


| is automatic; a transfer bar lifts the 
| housings off the locator pins when 


ready to advance to the next station 
where the transfer bar again lowers 
the housings on the locator pins in 
preparation for machining. It is of in- 
terest that each locator pad in each 
station has a %-in. hole connected to 
an air pressure line. The transfer bar 
is interconnected with the air line in 
such fashion that a blast of air blows 
off chips before the work contacts the 
pad. 

The operations in this machine are 
as follows: 


Station LH Head 

1 Load one pair 
hough and semi-finish bore 2.715 h 
lia Jump feed and bore second “ all 
Rough and semi-finish bore 3.5413 
am 
rill two 
Drill two holes 4% in. deep 
Drill eight holes 
Finish bore 2.715 in.—2.716 in. dia tw 
walls 
Cut snap ring groove and chamfe 
Finish bore 3.5413 in.—3.5423 in. and 
1716 in. diameters, and cut grooves 
Chamfer 


RH Head 


Rough and semi-finish bore 
6.125 in. dia. 

Drill two holes 

Drill eight holes throu 
Ream two holes 

Finish bore 6.125 ft 


a finish cross face end 


This machine weighs 120,378 
has 4% miles of wiring. 

Finally it may be noted that the com- 
pany is embarking experimentally upon 
a machinery replacement program de- 
signed to study all existing equipment 
and leading to the replacement of such 
old machines as may be justified on the 
basis of sound engineering economy. 


BOOKS 


MODERN METHODS OF MATERIALS 
HANDLING, by the Material Handling J) 
stitute Ine published by Prentice-Hall 
Inc., 70 Fifth Avenue, New York 11, N. Y 
Price $5.50. This book was published to 
provide a basic knowledge for those in the 


| materia’s handling division of industry 


Materials methods, and equipment de 
seribed and illustrated in the book are in 
current use in American industry 
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PUBLISHED PERIODICALLY BY HERCULES POWDER COMPANY IN THE INTERESTS OF BETTER FINISHES AND FINISHING 


Douglas Cuts Finishing Time in Half 
By Using Hot-Spray Lacquer 





New Process Adopted for 
Navy Aircraft Production 
at El Segundo, Calif. 


Douglas Aircraft Company (El Se- 
gundo Div.) has adopted hot-spray 
lacquer for finishing of many metal 
parts, including aluminum, at El Se- 
gundo plant. Use is growing steadily, 
because of savings such as these re- 
ported by their process engineers: 
Time saving equivalent to 271% 
hours in finishing AD-4 airplanes. 


Workman applies a single coat of hot-spray lacquer 
modified with special thinner for hot-spray application. 


Booth time cut from 271% hours to 
1814 hours with present crews and 
equipment. 


hee The conclusions which led Douglas to 7. Saves materials by less over-spray 
Equivalent of 2 gals. of lacquer and 

. use hot-spray lacquer for Navy pro- and less solvent required. 
8 gals. of thinner saved per plane. Aachen tenant dar tide: Gam 

se -ats 
ie e ’ . Has better flow-out; decreases ten- 
Hot-spray method, with only one were: 


coat, removes hazard of sanding 
through the first coat of lacquer on 
rivet heads and skin laps. 


This AD-4, built by Douglas for the Navy, 
is one of hundreds on which hot-spray lac- 
quer is used to cut finishing costs and time. 
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- Required film thickness can be ap- 


plied by one hot cross coat where 


two cold cross coats are necessary. 


2. Salt spray and weatherometer tests 


show the hot sprayed film to be 
superior. 


3. Smoother and glossier appearance. 
. Eliminates sanding between coats. 


5. Affords maximum uniform film 


thickness over rivets and seams, by 
elimination of scuff sanding. This, 
in turn, gives better protection in 


service. 


. Reduces application time 50% 


with a resultant increase in pro- 
duction. 


dency to sag. blush or orange peel. 





FREE BOOKLET ON 
MILITARY LACQUER 


Hercules offers a new booklet, 
“The Case for Lacquer in Mil- 
itary Procurement,” which 
summarizes the progress made 
in lacquer since World War Il. 
It is designed to help you eval- 
uate modern nitrocellulose lac- 
quers as a protective coating 
or military production. Send 
for your copy today. 











HERCULES POWDER COMPANY 


Cellulose Products Department 
964 King Street, Wilmington, Delaware 


CLS1-7 





FOR THESE 


SPECIALIZED 
PRODUCTS 


Turn Signal Switches 


Widely used by leading buildersof 
cars, trucks, buses and tractors 
Mitchell ignition switches, turn 
signal switches and rolled shapes 
meet the most exacting specifica- 
tions of the automotive industry 


AUTOMOTIVE 
IGNITION SWITCHES 
Original equipment on many pop- 
ular make vehicles, Mitchell igni- 
tion switches are noted for extra 
long life. “Radio” position at no 
extra cost 


Semi- automatic, self-cancelling. 
Afford drivers easy, positive way 
to indicate turns to approaching 
and following traffic as well as 
to pedestrians. 


Mitchell clamp-on 
and screw-type 
semi-automatic 

turn signal 
switch for trucks, 
cors, buses, tractors. 


Mitchell 6-wire con- _ 
centric-type semi- 

evtomatic turn : 

signal switch used in passen- 
ger cars. 





ROLLED 

SHAPES 
— Complete 
rm | f) | rangeofmet- 
a als, designs 
So ial and gauges 
in stainless 
steel, aluminum, brass, bronze, 
copper——cold rolled, drawn and 
pressed -— for automobiles, air- 
planes, railroad cars, architect- 
ural requirements, radios, televi- 
sion receivers, all industrial uses 











Our sales engineers work with you in 
the application of Mitchell products to 
your specific designs. Call on us at 
any time. 





NEW 
PRODUCTS 


For additional information please 
use coupon on page 58 





(Continued from page 96) 


C-139—Rear-Control 
Featherweight Tractor 


A featherweight electric tractor with 
ontrols at the rear, so the operator can 
get on ar 
Automat 
ago, Ill., 
signed for 


! off easily, introduced by the 
Transportation Co., Chi- 
weighs 1,500 lbs and is de- 
order pi king It tows loads 
weighing as much as 1@ tons on a level 
surface 
The tractor, called the model FTE, 


has steering handles on both sides of 


Automatic rear-control featherweight 
tractor, Model FTE 


the vehicle, enabling the operator to 


“walk” the vehicle from the side, in- 


stead of mounting it, saving time when 
he has to move only a few feet. When 
riding the tractor, the operator stands. 
Designed to work in cramped quar- 
ters, the featherweight measures 29 in. 
at its broadest point and turns in a 
trifle more than its 51%-in. length, 
plus coupler. The FTE is a sister unit 
to Automatic’s standard featherweight 
tractor on which the operator sits. 


C-140— Midget Size 
Pneumatic Grinder 


Designed to solve many precision 
grinding problems on small dies, cast 
ings and hard-to-get-at spots, a new 
pneumatic die grinder developed by the 
Mall Tool Co., Chicago, IIl., is only 45% 
in. long, 1% in. wide and weighs 12 oz, 
making it the smallest and lightest 
rotary vane air grinder said to be on 
the market. A choice of lever or button 


type throttle with a special collet 





The 4th 
FOR A MEMPHIS 
INDUSTRIAL PLANT 


Seventeen years ago, a big indus- 
trial plant in Memphis bought its first 
Layne well water supply system. It is 
still producing its original capacity. 
World War II expansion necessitated 
the addition of two more Layne units. 
Now the fourth has been completed 
and is in operation producing 1790 
GPM whereas only 1500 GPM was 
promised by the contract. 

This is a typical case of where the 
first Layne installation proves to be 
so satisfactory that, as more water 
is needed, other Layne units are 
ordered as a matter of course. Cer- 
tainly this industrial plant—or any 
big user of ground water, could make 
no finer investment. 

Every Layne installation is carefully 
engineered from the original survey 
to the final testing. All have the same 
unmatched features of high effi- 
ciency, low upkeep cost and extra 
long life. 

For further information, catalogs 
etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATERY SUPPLY 


WELLS & PUMPS 
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3 MORE COD REAGONG w ae the 





PUROLATOR Micronic Oil Filter is FIRST! 


1. TRAPS MORE DIRT! A Purolator* Micronic 
catches more abrasive dirt than the average of 10 
other filters tested—traps particles measured in 
microns (.000039"). 


2. FILTERS FASTER! ‘A Purolator Micronic* 
Refill offers up to 10 times the filtering area of 
ordinary filters. 


3. EXTRA OIL PROTECTION. Purolators trap 


dirt and sludge . . . leave in important oil additives. 


FIRST with leading automotive manufacturers . . . 
because a Purolator protects engines . . . provides 
proof-positive that equipment is top quality. 
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FIRST with car dealers... because it assures a steady 
growing profit-business in refill units (above), builds 
good will with car dealers’ own customers. 
Whatever your filter problem, please consult with 
Purolator’s engineering staff. 


*Reg. U.S. Pat. of 


PURDDIATOR 
MICRONIC OIL FILTER 
__“FIRST IN THE ()) FIELD OF FILTERING” 


Rahway, New Jersey and Toronto, “ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 
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ROTARY 
SOLENOID 


SOLVES MANY REMOTE 
CONTROL PROBLEMS 


The many production applications of 
Ledex Rotary Solenoids vary from the 
dependable, snap-action tripping of air- 
borne bomb releases to the actuation of 
rugged, hydraulic valves in heavy duty 
materials handling equipment. 

Five Ledex Rotary Solenoid models 
are manufactured. Diameters range 
from 1% to 3¥% inches. Predetermined 
rotation up to 95° can be engineered to 
suit your product’s requirements. Start- 
ing torques for 45° stroke range from 
4, pound-inches to 50 pound-inches. 

We supply to quantity users and so- 
licit the opportunity to be of assistance 
in engineering a Ledex Rotary Solenoid 
to meet your product's requirements. 


MODEL NO 
rameter 


Weight ibs _| 


Magnetic action moves 
the armature along the 
Hi 
solenoid axis, This ac- 
tion is converted into a 
rotary motion by means 
of ball bearings on in- 
clined races, ‘ 


WRITE 
DIRECT TO 


159 WEBSTER STREET 
DAYTON 2, OHIO 


Mall midget size pneumatic die grinder. 


guard allows the operator to hold the 
tool close to the work, pertnitting finger- 
tip operation with better balance in the 
tightest working areas. An arbor run- 
out within 0.0015 in. allows extremely 
accurate work where pin-point grinding 
is required. Eight sizes of Erickson 
precision collets are available to give a 
complete range of shanks from 1/64 in. 
to % in. These collets have extra grip- 
ping power for greater operating safety 
at high speeds. 

The cool running rotary vane typé« 
air motor develops 26,000 rpm. Speeds 
can be stabilized by a built-in speed 


CALENDAR 


OF COMING SHOWS AND MEETINGS 








Conventions and Meetings 


American Society for Testing Mat'ls 
Annual City, 
Me Os « ‘ ‘ June 


SAE National West Coast Meeting, 
Seattle, Wash ah Aug 


First European Machine Too! [x- 
hibition, Paris . . Sept. 


SAE Tractor and Production Forum 
Milwaukee, Wis. .... Sept 


Sixth National Instrument Conference 

and Exhibit, Houston, Texas 
Sept 
American Society of Mechanical En- 


gineers (fall meeting) Minne- 
apolis, Minn. . . Sept 


Nat’! Metal Trades Assn., 
mi 


Chicago, 


Sixth Annual Industrial Packaging 
and Materials Handling Exposi- 
tion, Cleveland, Ohio 0. 


SAE National Aeronautic, Production 
Forum, And Display, Biltmore 
Hotel, Los Angeles, Calif. ....Oct. 3-6 


National Metal Congress and Ex- 
position, Detroit, Mich ..Oct. 15-19 

SAE National Diesel Engine Meeting, 
Drake Hotel, Chicago, Ill. ...Oct. 29-30 


SAE National Transportation Meet- 
ing, Knickerbocker Hotel, Chi- 
cago, Ill. Oct. 29-31 


SAE National Fuels and Lubricants 

Meeting, Chicago 
Oct. 31-Nov. 1 

American Petroleum Institute (3ist 

Annual Meeting), Chicago, Il 
Nov. 6-8 

American Society of Mechanical En- 
gineers (annual meeting)....Nov. 25-80 

1952 

Annual Meeting, Detroit, 

Mich seee -+++. Jan. 14-18 


Lo An- 
Feb. 28-Mar. 2 


@ Improved product 
appearance. 

@ Added latitude in 
product design 

@ Immediate and de- 
pendable source for 
standardized, inter- Screws 
changeable screws, 
bolts and nuts e¢s- 
pecially suited to 
mass production. 


- BOLTS - NUTS 
FASTENERS 


Help Lower Unit Production 
Cost to Meet Competition 


Profitably.... 


Simplified screw driving, bolt set 
ting and nut running mean lower 
unit cost. This is possible with 
Pheoll products because they are 
inspected through all manufacturing 
steps from coil wire or bar stock to 
the finished product. 

All threads, whether rolled or cut, 
are carefully gauged to American 
Standards. Screw and bolt heads are 
formed, slotted or recessed to meet 
rigid engineering requirements. Over- 
all quality of the finished product is 
uniformly high. Precision head forma- 
tion on ali boits as well as engineered 
slots and recesses in all screws means 
less wrench and driver slippage. 

Pheoll engineers will. recommend 
the correct type, size and finish of 
standard or special screws, bolts and 
nuts for your needs. 


WHAT PHEOLL INDUSTRIAL | CHECK THESE PHEOLL 
FASTENERS MEAN TO YOU | PRODUCTS FORYOUR NEEDS 
® Simpler and speedier 
assemblies. Sems 
@ Less worker fatigue 


Machine Screws 


Tapping Screws 
Square Head Set Screws 
Threaded Cutting 
Screws 

Cap Screws 

Phillips Recessed Head 


more units. 


Machine Bolts 
Wing Nuts 
Knurled Nuts 





Write for literature 


MANUFACTURING 
5700 ROOSEVELT ROAD 
CHICAGO 
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Seals and “O” Rings are vital components 
in the new hydraulic steering gear 


The sealing problems encountered in the 
new Gemmer Steering Gear units are many 
and varied. There is a complete hydraulic 
system with a complexity of regulating 
valves in addition to rotating, oscillating 
and eccentric shafts. Spur and worm gears 
are lubricated in regular manner and hence 
must be isolated from the hydraulic system. 

The cut-away drawing (Fig. 1) shows ar- 
rangement of spur and worm gears and the 
position of actuating valves and the hy- 
draulic cylinders which power the mecha- 
nism. There are a total of four National 
Syntech Oil Seals and 25 “O” Rings used 
in this mechanism. Two National Syntech* 
240,000 series springless oil seals are lo- 
cated on the shaft (A&B) which operates 
the pitman arm. A third Syntech 240,000 
seal is located between the lower spur gear 
and the worm drive (C). This arrangement 
isolates the worm gear from the spur-gear 
compartment, permitting separate lubrica- 
tion of these gears. 

A National Syntech rubber-covered, 
spring-tensioned oil seal (D) is located just 


* Trade Mark Registered 


outside the spherical bearing (E) on the 
steering-post shaft. As the steering wheel 
is turned, this shaft rotates and also moves 
angularly to actuate the hydraulic valves. 
The angular movement is developed by 
the tendency of the upper spur gear to ro- 
tate around the lower one, causing the op- 
erating block (F) to open or close the valves 
(G). The National 350,000 Syntech Oil 
Seal is subjected to constant and varied 
eccentric shaft movement. 

All the oil seals in this application are 
subjected to varied pressures up to 50 psi 
which, because of relatively slow shaft 
movements, is well within their perform- 
ance capabilities. 

Providing good bearing protection under 
operating circumstances of this kind is a 
real tribute to the performance capabilities 
of National Syntech Oil Seals. The sealing- 
lip design provides the utmost of flexibil- 
ity and at the same time effects a positive 
seal around the shaft despite the eccen- 
tricity. 

The Gemmer Power Steering Gear is an 





outstanding new mechanical device and it 
offers a striking ple of ec ical 
design insofar as oil seals are concerned. 
Three of the oil seals being used are regu- 
lar stock designs, hence considerable time 
and special engineering were saved during 
the course of its development. If you have 
a sealing problem of any kind, National 
Oil Seal engineers will be glad to cooperate. 





“Let Your Decision be Based on Precision” 


NAVIGNAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2275 





CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N. Y. 
CHICAGO, ILL. 


DALLAS, TEXAS 


Derrorr,MicH. .... . 
Downey (Los Angeies Co.), CALIF. 
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Room 1124, Prudential Bldg., Mohawk 9222 

. . « » Room 2014 Field Building, Central 6-8663 

CLEVELAND, OnI0 . 210 Heights Rockefeller Bidg., Yellowstone 2-2720 

. 30% Highlard Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS . 


MILWAUKEE, WIs. 


PHILADELPHIA, PA. 


SYRACUSE, N. Y. 


New York Crry, N. Y. 


REDwoop Crry, CALir. 
WEST SPRINGFIELD, Mass. 


. » 519 South Broadway, Wichita 2.6971 ‘ 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell-Walnut 2-6997 
Bata 


and Nati 





I, Emerson 6-3861 
1025 Elm Street, Spri id 2-1881 
P.O. Box 1224, Baldwinsville 662 
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MODERN OPTICAL 
ALIGNMENT 


WILD N Ill 


Height readings directly to 
.001 inch by use of built-in 
optical micrometer. The 
ideal, new job-doer in fixture 
construction for today’s in- 
dustry. Special stainless steel 


rods, available in 3’ and 6’. 


Used by leading aircraft and 


automobile manufacturers. 


For the full story write or phone 
for the Booklet Al 615. 
e 


Complete repair & servicing 
facilities by factory specialists. 


HENRY WILD 
RVEVING INSTRUMENT SUPPLY CO 





NEW 
PRODUCTS 


For additional information please 
use coupon on page 58 





regulator within a limited range to fit 
each application. Air exhaust is directed 
away from the operator, where it cleans 
and cools the work. Motor is equipped 
with a new noise silencer that elimi- 
nates annoying high pitch tones. 


C-141— Alkyd 
Molding Compound 


A third type of alkyd molding com- 
pound announced by the Plaskon Divi- 
sion, Libbey-Owens-Ford Glass Co., To- 
ledo, Ohio, sole producer of this group 
of thermosetting plastics, is designated 
Plaskon alkyd 422, and will be sold in 
granular form as a flame-resistant com- 
pound with improved clectrical prop- 
erties. 

Comparable in most other respects to 
the present compounds of this type 
(Plaskon alkyds 411 and 420), the new 
material is listed as self-extinguishing 
under ASTM and Underwriters Labora 
tories flame resistance tests. The new 





AUTOMOTIVE 
INDUSTRIES 
Goes into 
Leading 
Plants in the 
Automotive 
and Aircraft 


Industries 








See what 
TUTHILL Model C 


offers you 


alkyd compound retains its electrica: 
properties on exposure to high humidi- 
ties and temperatures and, as further 
evidence of its general moisture resis- 
tance, quickly regains its electrical prop- 
erties after periods of immersion. 

Although water absorption in itself 
may not be deleterious to molded plastic 
parts, the electrical properties of such 
parts can be unfavorably affected by 
the presence of excessive moisture for 
prolonged periods of time. 

Since many electrical systems, par- 
ticularly those used in military equip- 
ment, may be required to operate under 
damp or humid conditions, the practical 
importance of this improved moisture 
resistance is readily evident. 

The new compound possesses the 
same fast rates of cure (molds about 
four times as fast as standard thermo- 
setting plastics), the same high arc re- 
sistance, and dimensional] stability as 
the other members of the alkyd “fam- 
ily” of molding materials. 

The alkyd compounds lend themselves 
to high rates of production on self-con- 
tained, completely automatic molding 
machines that generally incur lower 
operating and tooling costs than con- 
ventional compression molding equip- 
ment and processes. 

The alkyd compounds have found 
wide use in civilian and military appli- 
cations including television, radio and 


\ 
Need General Purpose Pumps? 
\ 


V Low first cost 


Vv Negligible mainte- 
nance 


v Compact 


Vv Dependable in 
service on non- 
corrosive liquids 


Vv Operates in either direc- 
tion of rotation 


Vv Capacities from 1 to 200 
g.p.m, 


V Pressures up to 100 p.s.i. 
V Direct motor drive 
Vv Slow speed V-belt units 


V Stripped models (without 
bracket, or with pumping 
elements only) 


Write for Tuthill 
Model C Bulletins 


TUTHILL PUMP COMPANY 
939 East 95th Street Chicago 19, Illinots 
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Talk about tough heating problems! This unique diesel-powered 
tow-tug—built by Euclid Road Machinery Company to tow bombers for 
the Air Force—must be equipped to get started and stay running 


even in sub-sub-freezing temperatures. Recent tests under severest 
conditions proved conclusively that the new military Janitrol 

booster heater insured positive starting without special fuel capsules 
—at minus 65°F after a 72-hour ‘‘cold-soak.’’ The heater consist- 

ently raised engine temperature from ~65°F to the 155° to 165°F range 
well within 60 minutes and kept it there, insuring proper operating 
temperature, preventing sludge formation and other troubles that occur 
when diesels run too cool for proper combustion. No wonder 

Janitrol heaters made good on this assignment. They've been service-proven 
for years by transit companies running diesel coaches all over the 

map. They promise other important applications wherever diesel or 
gasoline engines are used in stationary or mobile power plants or 


transportation equipment. Your Janitrol representative is ready to help. 


pom a 
HEAT WHEREVER YOU WANT IT (OF janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


F. H. Scott, New York, New York, 225 Broadway, and Bethesda, Maryland, 4650 Eost West Highway; (. 8. Anderson, Kaonses City, Missouri, 1438 Dierks Building; Lee Curtin, 


Hollywood, California, 7046 Hollywood Boulevard; Frank Deak, P. A. Miller, Central District Office, Engineering Development and Production, Columbus, Ohio; Headquarters, Toledo, Ohio. 
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radar electronic components, automotive 
ignition system parts, electrical switches 
| and instruments, magnetic motor starts 


verti —- 
9 START ists Cates 


. specially designed or standard— 
you'll start right with a quality-built 
seat from Perma Products. You'll re- 
duce driver fatigue, too, because Perma 
seats are engineered, cost less per year 
of service*—and the cost is right, too. 
On your next seating job, why not con- 
sult Perma Products—as leading man- s : : : 
ufacturers do. Send us your prints for A 1% in. bore, 1 in. stroke, single acting, 


: spring return small air cylinder added to 
prompt service and estimate. the line of Controlled-Air-Power devices 


THE PERMA PRODUCTS CO., 5455 SROADWAY, CLEVELAND 27, OnIO a by the Bellows Ce., Alron, 
io, is primarily for use in jig and fix- 

*Commercial Car Journal says average seat cush- ture operations and for parts positioning 
ion life is 45,931 miles. and ejection. This Han-D-Air Cylinder has 
a power factor of 1:1, developing a thrust 

approximately equal to the applied air 

pressure. Compact in design (41/2 in. long 

by 11/2 in. high by 11/2 in. wide) it can be 

mounted in practically any position: front 

flange, rear flange, side, foot, or front 

pivot. The 5/16 in. diam piston rod has 


2 in. of threaded end to simplify installo- 
AUTOMOTIVE DIVISION tion. 
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STRAIGHTEN COIL STOCK 


THE MOST POWERFUL FOR PRESSES, SHEARS OR SLITTERS 
FLASHLIGHT MADE | 


.--and it’s Convertible,too! 


Ye 








FULLY CONVERTIBLE 
Useful ANYWHERE. Only 
8” overall length. Folding 
handles, adjustable head 
Heavy silver plate, baked- 
on enamel for rustproofing Model 
Only $3.95 less batteries. 2108 


Special duo circuit uses either 8 
flashlight batteries or G6 vole lantern 


: > Q - e 
battery. Bulb furnished for 12 vol P : Variable Speed 
HEADLIGHT MODEL No. 1958 : P STRAIGHTENING 
Has belt-clip for battery case and MACHINES 


rubber-padded head band for light 
Leaves both hands free. Only $4.95 


Output rises, costs drop when coil stock is fed to the press, the shear, or 

LANTERN MODEL No. 2198 the slitter through a Littell Straightening Machine. Coil stock comes out 
Made with swivel stand, special large A of a Littell Straightener flat, with curvature removed. Equipped with 
carrying handle and TWIN BULB 4 > variable speed transmissions, Littell Straighteners are easily adjusted to 
reflector. Easily switches to either 

gj bulb for constant light. Only $4.45 yh meet a wide range of speed requirements. Thirteen medium and heavy 


ORDER FROM YOUR JOBBER duty models straighten coil stock of all standard widths and thickness. 


FREE CATALOG 


WRITE FOR CATALOG 
JUSTRITE wenden “aus rene «a, rans «1 
MACHINES © REELS + | 


AiR BLAST 
2068 Mt. Southport ‘Dhntriet Offices: Detrot, Clevelond 
MANUFACTURING CO. CHICAGO 14, ML. ay ey See tc 


4107 NM. RAVENSWOOD AVE. + CHICAGO 13, LL. 
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What powders this rubber face? 


eee Qh bral e Here is uncured rubber stock coming from an 


extruding machine. Because it is tacky and hard to handle, soapstone talc 
powder must be spread on both faces, top and bottom. 


Originally the powder was blown onto each side. Coverage was spotty 
and soapstone was wasted. Now, Osborn power brushes, acting as giant 
“powder puffs,” spread the talc evenly over the entire surface and remove 
the excess which is salvaged. 


There are endless uses to which Osborn power brushing can be applied 
to simplify production and cut costs. Your Osborn Brushing Analyst will 
gladly demonstrate the possibilities for your operations. Write Dept. 471, 
The Osborn Manufacturing Company, 5401 Hamilton Ave., Cleveland 14, Obio. 








LOOK FOR THE NAME OSBORN . . . RECOGNIZED EVERYWHERE 
FOR QUALITY WORKMANSHIP AND MATERIALS 
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In the operation above, soapstone talc 
is being blown on each side of uncured 
rubber stock as it is leaving the extrud- 
ing machines. The Osborn brushes 
(shown at the left of this photograph ) 
are spreading the talc evenly and re- 
moving the excess powder which is 
salvaged for later use. 


' Brushes formerly used had wooden 
cores and were subject to splitting and 
warping. The present Osborn Heli- 
master» brushes have steel center con- 
struction to provide greater uniformity 
of fill, with just the right stiffness 
and fullness for efficient spreading 
action and longer-operating life. 


Osborn Helimaster brushes are fur- 
nished in a wide range of diameters, 
lengths and types of fill material to 
suit every kind of industrial cleaning, 
scrubbing or surface finishing require- 
ment. For present or proposed needs 
your OBA (Osborn Brushing Analyst) 
will gladly show you how new Osborn 
brushing techniques can improve your 
operating efficiency and cut produc- 
tion costs. Call or write for this service. 
There is no obligation. 


153 





GET THESE EXCLUSIVE 
to Increase productivity... . 


Carboloy Training School 


Specialized basic and advanced training in getting the most 
yut of carbide tools and dies is available at the Carboloy 
Customer Training School in Detroit to your key personnel. 
3,000 feet of training space . over $80,000 worth of 
training equipment... six full-time instructors 

Program of training includes visual instruction, shop prac- 
tice and classroom discussions. Comprehensive courses in 
all phases of application, design, etc., of cemented carbide 
tools or dies; special course available in Coordinated Car- 
bide Control for your Carbide Coordinator 

Youf only cost: transportation to Detroit and living expenses 
of your men. Write for Booklet GT-197 . . . the Carboloy 
Customer Training Program. 


Carboloy Training Films 


Train new men, refresh “old-timers” to increase produc- 
save carbide tools with these educational films for 
in-plant training 
Training Film Strips—Six silent 35-mm slide films cover 
design, grinding, brazing and application of carbide tools 
Available at approximate print cost. Free film Catalog 
GT-223 on request. 
“Everyday Miracles”—a nontechnical, 24-minute, 16-mm 
ound film on the development and use of cemented car- 
bides. Available on loan as a free Carboloy service 
Carboloy Company can also assist you in obtaining U. S 
Office of Education 16-mm sound motion picture These 
films explain techniques of brazing, grinding, and applica- 
tion of carbide tools. Descriptive circular from Carboloy 
Company on request j 


Carboloy Plan of Coordinated 
Carbide Control 


A practical system proved in hundreds of plants for 
increasing production and conserving tools through prop- 
erly coordinating all phases of carbide tool design, use 
and maintenance. 

“Triple C”’ Manual sections available to supervisory 
personnel—explain in detail the procedure of this proved 
plan. Sections include: 


1. The "Triple C” Organization 6. Application and Trouble- 


Shooti 
. Starting and Maintaining the — 


7. Tool Handling, Inventory 
Program 


Control and Requisitioning 

. Training Carbide Personnel 8. Centralized Grinding, 
Fabrication and Inspection 

9. Records and Reports 

. Establishing Tool Standards 10. Case Histories 


- Methods and Planning 


Write for free descriptive Booklet GT-216-A. 
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CARBOLOY SERVICES 


conserve carbide tools 








Carboloy Technical 
Literature 


Tool Manual Sections — presented in 
step-by-step technique; these informa- 
tive sections include: 
1. Designing Single-Point Tools 
2. Chip Breaker Design 
3. Grade Selection and Recommended 
Speeds 
. Brazing Carboloy Tools 
. Grinding Single-Point Tools 
. Grinding Chip Breakers 
. Applying Carboloy Tools 
. Trouble-Shooting 
9. Tool Control and Method Selection 
10. Inspection 
Single copies of sections free; quantities 
at 10c each. Sections combined in one 
Manual GT-191 for supervisory use 
Individual copies free; quantities at 
50c each. 
General Tool Catalog—GT-250—com- 
plete information on Carboloy Tools and 
Blanks and how they can help you get 
maximum productivity. Free on request. 


Die Engineering Manual D-124—latest 
technical information on application, 
design, fabrication and maintenance of 
sheet-metal dies. Your copy sent free 
on request. 


Grade and Speed Selector —easy-to-use 
calculator shows recommended speeds 
for cutting and recommended grade of 
Carboloy cemented carbide for any ma- 
terial to be cut. Ask for chart GT-218; 
price—50c. 

Do’s and Don't’s Card GT-211—post these 
free cards near machines as constant 
reminder to operators of correct carbide 
usage. 








Just Out! 


r 


~ 


Cemented Carbide Data 


o 
for Defense Production 
(Part 1: Shell Machining) 
New complete technical and training literature, compiled 
by Carboloy Company, on shell machining with cemented 
carbides for maximum productivity and conservation. 
Packed with valuable information on tool design appli- 
cations for machining 90-, 105-, 120- and 155-mm shells. 
Available only to executives of companies with shell 
machining contracts. Specify size of shell when requesting. 


Your local Carboloy Sales Engineer or Authorized Dis- 
tributor will gladly arrange for you to use any of these 
services in your plant. Or ... write, wire or phone 
Carboloy Company direct. 


CARBOLOY COMPANY, INC. 


A General Electric Affiliate 


11151 E. 8 Mile Ave., Detroit 32, Michigan 


“Carboloy”™ is the trade-mark for the products of Carboloy Company, Inc. 


CARBOLOY. 





: CEMENTED CARBIDE 
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“THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 
‘POWDIRON” are 


Low operating and main- 

tenance Cost 

. Low installation cost 

- High load capacity at 
high speeds 

. Extreme quietness 

. Efficient lubrication 

. Low unit cost 





C t IS ONE OF THE 6* OUT- 
0S STANDING ADVANTAGES OF 


“COMPO” and “POWDIRON” 


® 
BEARINGS AND PARTS 


Constantly maintained oil film keeps both 
starting and running friction down. Replace- 
ments are virtually nil — relubrication is sim- 
ple, if needed! Incorporate “COMPO” and 
“POWDIRON” bearings and parts in your 
product designs — give your customers the 
cost-saving features they want. 


Cut costs yourself by using stock “COMPO” 
bearings wherever possible — write on com- 
pany letterhead for up-to-minute catalog. 


ESTABLISHED 1883 








(Advertisement) 


POWDER 
METALLURGY 


PARTS EFFECT OPERATING SAVINGS 


Cost-conscious users of production 
machinery are becoming increas- 
ingly aware of the over-all savings 
made possible in the operation of 
machines equipped with “COMPO” 
and “POWDIRON” bearings and 
parts. Maintenance expenses are 
reduced, since in many instances 
“COMPO” and “POWDIRON” need 
no re-lubrication during the life of 
the equipment. When more severe 
service conditions do require re- 
oiling, the job is extremely simple— 
it is only necessary to bring oil into 
contact with the part. Even this 
simple attention is required only at 
infrequent intervals. 

OTHER OPERATING SAVINGS 
The “COMPO” and “POWDIRON” 
method of lubrication maintains an 
oil film on the surface of the bear- 
ing or part at all times, thus pre- 
venting metal-to-metal contact. This 
feature reduces wear and prevents 
scoring of shafts. Bearing replace- 


b hee S55 eae 
Electric drills equipped with "COMPO" bearings 
run smoothly and quietly, with minimum mainte- 
nance requirements. 


ment is a very rare occurrence, and 
machine downtime is greatly re- 
duced. 


HOUSEHOLD AND BUSINESS 
APPLICATIONS 

While the average user of house- 
hold appliances or business ma- 
chines is less aware of operating 
costs than the industrial executive, 
the long life and simple mainte- 
nance of “COMPO” and “POWD- 
IRON” are important selling ad- 
vantages in these types of products 
too. 

The manufacturer can build these 
good-will features into his prod- 
ucts at surprisingly low cost, since 
the powder metallurgy process is 
inherently economical, especiallly 
in high-volume runs. Information 
on “COMPO” and “POWDIRON” 
for specific applications may be ob- 
tained from Bound Brook Oil-Less 
Bearing Company, Bound Brook, 
N. J. 
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Parts are manuoaliy 
loaded and automatically 
ejected for high produc- 
tion, Operator simply 
loads and starts the 
machine. Machine auto- 
matically reverses after 


down stroke. 


* 


The machine, fixture and broaches 

to broach the rifling grooves on re- 
coilless shells are all American-en- 
gineered — typical example 

of complete American engineer- 


ing from start to finish. 


A special T-10-36 American 3-Way — designed for the push down broaching of the shells 


The MACHINE past stationary broaches. The machine is equipped with dual electrical controls and is also © 
arranged to allow the broached shell to eject automatically out the right hand side of F’ 
the machine. ° 


The FIXTURE American engineers designed the lead bar attachment with driving lugs which contact the — 
shell during the push down operation causing the shell to rotate during the broaching stroke. © 


Individual cutters mounted in a pot incorporating the proper broach design to provide a 
The BROACHES free cutting operation as the shell is pushed through. These individual cutters can be easily 


removed for resharpening and replacement. 


You can benefit from the American-Way when you want high production at low 
unit cost. Send a part print er sample for the recommendations of the company that 
engineers and builds all three—broaching machines, broaches and broaching fixtures. 
Write today. Address Dept. I. 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
See -Vrotcaen First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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“T want to see 


Americans save... 


JOHN L. COLLYER 


President, The B. F. Goodrich Company 


“I want to see Americans save for their own personal security, and I 
want to see them, as stockholders in our government, urge economy 
in all phases of our national life in order to provide national security 


against aggression.” 


By their rapidly mounting participation in the Payroll 
Savings Plan. Americans are saving for their personal 
security, fighting the menace of inflation and making a 
major contribution to America’s defense against aggres- 
sion. In Mr. Collyer’s own company 80% of the 38,000 
employees throughout the company have already enrolled 
in the Plan, with two large divisions still to report. 

As Chairman of the Ohio Payroll Savings Advisory Com- 
mittee, Mr. Collyer knows what is being accomplished by 
leaders of industry, top management and labor in their 
joint effort to step up the Payroll Savings Plan. A few re 
cent figures should be interesting to those not so familiar 
with the national picture: 

e In the steel industry campaign. Carnegie-Illinois Steel 
Corporation (now U.S. Steel Company ). recently raised its 
payroll participation from 18% of 100,000 employees to 
77°... Columbia Steel Company of California went from 
7.9% to 85.2% . American Bridge Company signed 
92.8% of the workers in the large Ambridge plant . . . 87 

The U.S. Government does not pay 

partment thanks, for 


of Allegheny-Ludlum Steel Corporation’s 14,000 employees 
are now on the Payroll Savings Plan . . . Crucible Steel 
Company of America, reinstating its plan. signed up 65% 
of its 14,500 employees. 


e In the aviation industry. Hughes Aircraft Company went 
from 36% to 76%; Boeing Aircraft enrolled 10.000 new 
names before Christmas. 


Some dollars and cents figures? In the last quarter of 
1950, sales of $25 E Bonds—the denomination so popular 
with payroll savers—increased 2.5% by 245,000 bonds 
more—over the last quarter of 1949. 


If you do not have The Plan That Protects the personal 
security of your employees. the national economy and our 
country s defense, phone, write or wire to U. S. Treasury 
Department, Savings Bonds Division, Washington Build- 
ing. Washington, D. C. Your State Director is ready to help 
you install a Payroll Savings Plan or step-up your employee 
participation. 


for this advertising. The Treasury De- 
their patriotic donation, the Advertising Council and 


AUTOMOTIVE INDUSTRIES 
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STANDARD FLAT TYPE 
C7000 series SPEED NUTS* 


— 


eR) 74 3-) 


Do as thousands have done... 
switch to SPEED NUTS for MACHINE SCREWS—TAPPING SCREWS 


7d ae . PART No. SCREW SIZE | PARTNo. | SCREW SIZE 
As shortages of critical materials increase, keep in 


mind that you can count on immediate delivery 7000-436 4-36 C€7000-4A 
of C7000 Flat Type sPEED NUTS. 

Far from “substitute” fasteners, SPEED NUTS 
have proved their superiority on production lines €7000-832 8-32 €7000-8A 8A 
across the board of industry. 

They can be applied much faster, eliminate as- 
sembly steps, and provide maximum holding ©7000-1420 1/4-20 | C€7000-14A 
power at minimum cost per fastener. 

Sketches at right show how easily the sPEED 

NUT is started, and how they are tightened in an 
instant with power driver or screwdriver. No 
pliers, no wrench needed to hold NUT as it is 
tightened. Write today for samples and data. 
TINNERMAN Propucts, INC., Dept. 12-A, Box 
6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: Sim- 
monds Aerocessories, Ltd., Treforest, Wales. 


sh 
€7000-632 6-32 C7000-6A 6A 


€7000-1024 10-24 C€7000-10A 





FASTEST THING IN FASTENING 
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OVER 


HYDRAULIC 


in its simplest form 


With this remarkable engineering development, Midland offers a new 
advance in effective brake control—easy operation—and lower costs. 


Midland Air Hy-Power has passed rigid tests by leading truck manu- 


facturers. Adaptable to all hydraulic controls. Provides many important 
advantages. 


See your nearest Midland Distributor, or ask us in Detroit, for all the 
facts about Air Hy-Power. 


MIDLAND 


Those who know STEEL PRODUCTS COMPANY 
POWER BRAKES 6660 Mt. Elliott Ave. . Detroit 11, Mich. 


Choose MIDLAND Export Deportment: 38 Pearl Street, New York, N. Y. 


¥, ——_ : 
e nir and Vocuum ‘deat World’s Largest Manufacturer of . a= ~\_ Air ond a 
. = = Electro-Pneumatic Ny 
% POWER BRAKES AUTOMOBILE and TRUCK FRAMES 2 ae DOOR CONTROLS 








NOW! 


Complete Data 
lay 


AUTOMATIC 
_ TRANSMISSIONS 


Here is the most complete information on modern 
automatic transmissions and torque converters for 


motor vehicles. 


This handy 64-page reference manual contains a full 
series of exclusive articles published in AUTOMO- 
TIVE INDUSTRIES, providing detailed, comprehen- 


sive descriptions of important engineering features. 


Profusely illustrated with photos, drawings and 
charts, it is extremely useful for finger-tip reference. 
AUTOMOTIVE INDUSTRIES offers “Modern Auto- 
matic Transmissions” at $2.00 per copy, with special 
prices for quantities. Order your copy today, using 
coupon below, or write for complete information 


on quantity prices. 





Send $2 check or money Gentlemen: 
order with coupon to 
cover cost of “Modern 
Automatic Transmissions” 


to: 


AUTOMOTIVE INDUSTRIES 
Chestnut, and 5éth Streets, 
Philadelphia 39, Penna. 


Name 
Company 


Address 


ee 


City 
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AUTOMOTIVE INDUSTRIES, 


Contains full data on 
the following automatic 
transmissions and torque 
converters: 


o 
HYDRA-MATIC 
ULTRAMATIC 
DYNAFLOW 
POWERGLIDE 
CHRYSLER M-6 
STUDEBAKER 


Automatic Drive 
MERCURY-FORD 
ALLISON 
WHITE HYDRO-TORQUE 
FULLER 


Please send immediately my copy of the 64-page book 
“Modern Automatic Transmissions,” for which I enclose $2.00. 


Title 





They Gambled and Won 


BURDETT OVENS 


featuring 


“Radtaut feat’ 








Who—better than a user of Burdett Ovens TEST RUN YOUR PRODUCT 
—could you ask for an authentic and factual we would appreciate the opportunity ‘to 
performance report? Certainly you would make test runs on your product at our 
more readily believe him, as critical as he plant—without obligation. When you see 
would naturally be, than all the claims we  "°U" Product run—see the savings and re- 
sults, you'll agree that Burdett Ovens are 
the solution to your heat processing prob- 
lem. Regordiess of your operation, you 
owe it to yourself ond your customers to 
Well, then, as long as we all agree that the user's investigate Burdett Ovens featuring “Ra- 
story is pretty much the McCoy, see if your equip diant Heat Submit your specifications 
ment can boast of these results for up-to-date recommendations 


would make—at any rate, you would proba- 
bly discount ‘50%, of our story. 


One manufacturer reports that products for 
merly requiring 60 minutes to bake now get Burdett ‘Radiant Heat’ Gos Burners can 
through his Burdett Oven in 20 minutes; another easily be instolled in present equipment DRYING TIME CUT FROM 30 MINUTES TO 
manufacturer is now operating a burn-off and with revolutionory results and savings— 3 or 4 AT 400°—450° F. in this porcelain 
drying operation at approximately one-holf of ask obout it enameling concern with Burdett "Radiant 
Mle greviens cust with bis naw Serdelt Oven Heat Ovens. Gas consumption is 40¢ per 
and still another satisfied user has reduced core 
drying time from 1!2 hours to 12 minutes 
(imagine that)—and with superior results. These 
are but ao few examples of how the Burdett 
principle of “Radiant Heat" has revolutionized 
ndustriol heat processing 


aise © 


3427 W. Madison St. Chicago 24, Illinois 
ENS AND RADIANT HEAT’’ GAS BURNERS 


mis ONE ; SEND or 


LENGTH CLAMP {38 YOUR FREE 
WILL MAKE SAMPLE OF 
ALL THESE (3 8 6THE “ALLSIZE”’ 
CLAMP . COMPLETELY 
SIZES pot UNIVERSAL 
AND MANY [_Se HOSE 
MANY — CLAMP— 
MORE! Eyal? NOW! 

















Sealing & visibility unlimited! 
Manual box sealer speeds tape application 


A neat, clean sealing job that doesn’t cover label 
or mar package design, won't dry out or loosen 
that’s what you get with easy-to-handle “SCOTCH” 
cellophane tape. 





The powerful self-locking Allsize universal clamp is completely 
correct for all hose connections. Easiest to use! Has excellent 
Manual, semi-automatic or automatic box seal- take up. Furnished packed flat in any length to fit any de- 
: . sired range of diameter sizes. They cost less and reduce your 
ing equipment may be used to apply tape rapidly dun testers 
Many plants are saving hundreds of dollars daily 


Sete woes CENTRAL EQUIPMENT CO. 
aw 1020 W. Adams Street Dept. A-651 Chicago 7, Ill. 





Why not let one of our Tape Engineers give you 
the whole story? Write today to Dept. AI-5, 
Minnesota Mining & Mfg. Co., St. Paul 6, Minn. 


“SCOTCH” is the registered trademark of 
Minnesota Mining & Manufacturing Co 
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for 
AUTOMATIC 


CONTROL 


AV-1 Magnetically 
Operated Shut-Off Valve 


AV-2 Same as AV-1 
Except is 
Normally Open Type 


AV-9 Electro-Magnetic, 
2-Way Shut-Off Valve 


JL 


AV-91 Electro-Magnetic, 
3-Way Valve 


Manufacturers of Automatic Pressure, Cemperature, 
Level and Flow Controls 
FACTORY BRANCHES: Baltimore 5, Birmingham 3, Bos- 
ton 16, Buffalo 3, Chicago 5, Cincinnati 2, Cleveland 15, 


Dallas 2, Denver 4, Detroit 21, Glendale 1, Houston 6, | 


Indianapolis 5, Kansas City 2, Minneapolis 2, Newark 6, 
New York 17, Philadelphia 23, Pittsburgh 22, St. Louis 


3, San Francisco 7, Seattle 1, Tulsa 6, Washington 6. | 


DISTRIBUTORS IN PRINCIPAL CITIES 
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"IF YOU'RE UP IN THE AIR ON SPRINGS, 


CALL U, S. STEEL WIRE SPRING" 


One of the things our customers find most valuable is the 
service we give them when they have a spring problem. 
Whether it's a problem of application, cost or supply, you 
get our wholehearted cooperation in finding the best solu- 
tion: You can count on this service as an asset of doing 
business with us. 


Producing Clutch Pressure Springs 
. . . Clutch Dampener Plate Springs 


me U.§. STEEL WIRE SPRING <-. 


7800 FINNEY AVE. + MICHIGAN 1-6318 
CLEVELAND 5, OHIO 








fo AIR CARGO TO BLAKESLEE STANDARD ) 
ok EUROPE Soluont laget Oren Rens SPECIALS | 
OVERNIGHT! Np | 

G. S. BLARESLEE & CO., CHICAGO 50, ILL, <4 = 


The swift, reliable “high- special reduced rates NEW YORK, 4. Y TORONTO. ONT 
way” to all Europe—plus on auto parts bebe 1) Bae z! ee ee 
the Near and Far East. to most destinations | - 

12 hours to Britain, over- See Your p | Pp ‘a p LU G S ° 

night to 6 German Air Cargo Agent | Exclusi vely 
cities, daily to Central Steel Cad heen 


Europe. alleable Iron 
Setiacenaten anon CANDINAVIAN MACHINE PRODUCTS CO. 
\ a denne. AIRLINES SYSTEM or i. pa INC. : 

















Evans City, Pa. 











\V Houbeand | 


PRECISION 


DROP FORGINGS | RAILS % and / 


-.-any size or shape up to 200 Ibs. | TRACK MATERIALS 
AND ACCESSORIES CARRIED IN STOCK 


DIVISION i Switch Moterial * Spikesand Bolts «* Track 
Tools * Ties * Tie Plates * Bumpers * 
Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING: 0. BOX 188- DEARBORN, MICH. 





THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 


The General Radiator Company, en nae a 


the biggest little radiator company | | RESEARCH ° — : DEVELOPMENT 


in the business, offers you | | INDUSTRIAL ELECTRONICS *¢ HIGH FREQUENCY 
HEATING © APPLIED PHYSICS + MATHEMATICS 


1. Highest Quality Radiators | EUGENE MITTELMANN 

2. Dependable Engineering Service 549 W. Woshington St. Chicago 6, Illinois 
3. Best Delivery 

4. Lowest Prices PRECISION 

General's exclusive air foil fin and large tube has built up Ss iS W, i 

oo reputation in the heavy-duty industrial radiator BUGS * cregorme 


GENERAL RADIATOR COMPANY. COMPRESSION « EXTENSION « TORSION ¢ FLAT 


. bag Accurate Spring Mfg. Co. 
Marion, IHlinois 3810 W. Lake Street Chicago 24, illinois 























QUALITY 





Heavy, medium and light stampings in any quantity. SSS MACHINES AND TOOLS FOR 
A steady flow of production ... when you want it. 


, WORCESTER STAMPED METAL CO. 9 HUNT STREET, WORCESTER, MASS. The Fellows Gear St Company, Spri fi \d, Vt 


| LET US SHOW YOU HOW TO CUT COSTS 
RICHARDS INCREASE PRODUCTION .. i 


QUALITY! 


Any y) menene 
Gee} "ae REEVE ELECTRONICS <4 











DIE MAKING OUTFITS 
For cutting Panels, Mots, Gaskets of 
EVERYTHING FOR AUTOS—PLANES 605 W. LAKE ST. fol [lot Velo Mai ae RA. 6-9755 
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JUTE 1» COTTON FELT 


for 


INSULATION— 
COMBINATION SEATS 


Your Quality Manufacturer 
Since 1878 


m CHAS. A. MAISH CO. 


FRANKLIN, OHIO 


TOo/CHECK SPEEDS periopicatty 
em) (Oh A 14 oh ee in elas 


USE JONES TACHOMETERS 


EL Lille 146:G | 


JONES MOTROLA CORP. 
STAMFORD CONN. 


STEEL 
PRESS 
BRAKES 


43 Standard Sizes 


pies Punching and 
Forming for All Makes 
and Sizes of Press Brakes. 


URES &KAUMP 


MANUFACTURING COMPANY 
7420 S. Loomis Bivd., Chicago 36, Ill. 


For 50 Years 
VCO) in| ame (@) Bote (OC 
MACHINE TOOLS 


HAVE SERVED AMERICAN INDUSTRY 
190) - 1951 


DRILLING - BORING - HONING ~- TAPPING | 
and SPECIAL MACHINES : 


MOLINE TOOL COMPANY 


102 20th St. MOLINE SLLINOIS 
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Quantity 


PRODUCTION 
of 
GREY IRON CASTINGS 


ONE OF THE NATION'S 
LARGEST’ AND MOST MODERN 
PRODUCTION FOUNDRIES 


THE WHELAND COMPANY 
FOUNDRY DIVISION 


F F AND MAR 


NUFAC URI? 
CHATTANOOGA 2, TENNESSEE 


Is Interesting Work Important to You 
Do You Want a Promising Future 


Then let us tell you about America’s Newest, 
Youngest, most promising industry 


HELICOPTERS 


There are a few excellent opportunities open with 
a pioneer helicopter company. We want the best 
for a long-range program. A program that looks 
to the future. Space limitation does not permit full 
particulars but if you are an 


AERONAUTICAL | ENGINEER 
or MECHANICAL | or DESIGNER. 


who wants to see where he is going we would like 
to tell you of the excellent opportunities in America’s 
newest industry. Submit qualifications and experi- 
ence to 


MGR. ENGINEERING PERSONNEL 


HELICOPTER DIVISION 
BELL AIRCRAFT CORPORATION 


P. O. BOX | BUFFALO 5, N. Y. 





) 
| 
| 
| 


Sah A RAE ER RE ORI A RE CE AIL 





Accurate Spring Mfg. Co. 








Abbott Ball Company, The.... 
Acadia Div. Western Felt 
Works 
Accurate Bushing Co...... 
Acushnet Process Company... 
Aetna Ball & Roller Bearing 
Co. 
Ajax Manufacturing Co., The. 
Allegheny-Ludlum Steel Corp. 
Allied Products Corp 
Aluminum Co. of Amer 
Aluminum Industries, Inc..... 
American Bosch Corp... ea 
American Broach & Machine 
Co. cheewse ry 
American Chain & Cable Co... 
American Chemical Paint Co. 
American- Fort Pitt Spring 
Div. H. K. Porter Company, 
i wweksnees : 
American Hard Rubber Co... 
American Steel & Wire Co. 
Armstrong Cork Co. 
Associated Spring Corp 
Automatic Spring Coiling Co.. 
Automatic Steel Products, Inc. 
Automotive Gear Works, Inc 
Automotive Industries 


Babcock & Wilcox Tube Co.. 

Bacharach Industrial Instru- 
ment Co. .. 

Baird Machine Co., 

Baldwin-Lima-Hamilton Corp 

Barber-Colman Company 

Barnes Co., Wallace 

Barnes, W. F., & John 

Barnes-Gibson-Raymond 

Bath Co., Cyril . 

Bauer & Black Div. Kendall 
Co. ' cates ha 

fear Mfg. Co. 

Bell Aircraft Corp. 

Bendix Aviation Corporation 
Bendix Products Div.. 
Eclipse Machine Div. 
Scintilla Magneto Div. 
Stromberg-Elmira Div 
Zenith Carburetor Div 

Bendix-Westinghouse Automo 
tive Air Brake Co 

Besly Co., Chas. H. 

Bethlehem Steel Co.. 

Black & Decker Mfg. Co., The 

Blake & Johnson Co. 

Blakeslee & Co., G. S.. 

Bliss Company, FE. W.. 

Blood Bros. Machine Co. 

todine Corporation, The 

Borg & Beck Div. ‘ 130 

Borg-Warner Corp 125-130-135 

sound Brook Oil-Less Bearing 
a ws 156 

Brainard Steel Co 

3randt, Inc., Chas. T. 

Brown Corp., The 

Bruning Company, Inc., 
Charles 

Buckeye Tools orp 


Builders Steel Supply Co... 
Bullard Company, The 
Bundy Tubing Company 
Burdett Mfg. Co 
Burlington Mills, Ine 


C. A. V. Division of Lucas 
Electrical Services, Inc..... 
ampbell, Wyant & Cannon 
Foundry -- 
arboloy Company, Inc... .154-155 
‘arborundum Company 26 

arnegie-Illinois Steel Corp. 

‘entral Equipment Co. 

‘entral Screw Co.... 

‘entrifugal Foundry Co 

hambersburg Engineering 
Co. ate her 

‘hicago Rivet & Machine Co. 2 

‘hicago Screw Co., The...... 128 

hicago Wheel & Mfg. Co.. 

incinnati Cleaning & Finish- 
ng Machinery Co. . car oo 

‘incinnati Milling Machine Co. - 

‘ark Equipment Co. ears - 

learing Machine Corp.... 71 

‘leveland Container Co..... 106 

‘leveland Punch & Shear Wks. 
Co., The weenie ‘ 

‘leveland Tapping Machine 
Co., The 

‘limax Molybdenum Co 

‘olonial Broach Co 

‘olumbia Steel Company 

‘olumbus Coated Fabrics Corp. 

‘one Automatic Machine Co. 

‘ontinental-Diamond Fibre 
Co ee 

‘ontinental Motors Corp. 


( 
Continental Screw Co res 
Continental Tool Works Div. 
Cotta Transmission Co. 
Crane Packing Co 

Cross Company, The 
Cummins Engine Co., Inc 


Danly Machine Specialties, 
In amie ions 
Davis & Thompson Co 
Detroit Aluminum & Brass 
Corp ee 
Detroit Harvester Company 
Disston & Sons, Inc., Henry 
Dole Valve Co., The 
Donaldson Co.,. Ine. 
Dow Corning Corp 
Dreis & Krump Mfg. Co.. 
Dunbar Brothers Co : —_ 
du Pont de Nemours & Co., 
Inc., E. I 65-66-67-68-121 
Dykem Co., The elas Sate 
Dynamatic Corp. Div. Eaton 
Mfg. Co rive 8 


Eaton Manufacturing Co..... 123 
Elastic Stop Nut Corp..... — 
Elco Tool & Screw Corp...... - 
Electric Auto-Lite Co., The. 
Electric Furnace Co., The . 144 
Slectric Storage Battery Co. —_— 
Ex-Cell-O Corp 





© Index to 


The Advertisers’ Index is published 
of the advertising contract. Every 
rectly. No allowance will be made 











Fairfield Mfg. Co. 

Federal-Mogul Corp. 

Fellows Gear Shaper Co. 
The - 

Fitzgerald Mfg. Co., 

Foote-Burt Company 

Fram Corp. 

Fuller Manufacturing 


Gabriel Co., 1 

Galland-Henning Mfg. 

Garrett Co., Inc., Geo. 

General Controls 

General Electric Company. . 

General Radiator Co. 

Gibson Co., Wm. 

Gits Bros. Mfg. Co.... 

Globe-Union, Inc. . 

Goodrich Chemical Co., B. F. 

Great American Industries, 
Inc., Rubatex Div 

Great Lakes Steel 

Greenlee Bros. 

Gries Reproducer Corp..... 

Groov-Pin Corp. 

Gunite Foundries Corp..... 


H & P Die & Stamping Co.. 

Handy & Harman 

Hannifin Corp. 

Hanson-Whitney Company 

Hartford Steel Ball Co., The. 

Heald Machine Co., The. .2nd Cove: 

Herbrand Division, The Bing- 
ham-Herbrand Corp. 164 

Hercules Powder Co....... 145 

Hill Acme Company, The... 

Holley Carburetor Co 

Hoof Products Co 

Hoover Ball & Bearing Co... 

Houghton & Co., E. F 

Howell Electric Motors Co... 

Hyatt Bearings Div.... 

Hy-Pro Tool Co 


Illinois Tool Works. ME 
Indiana Gear Works........ 
Inland Manufacturing Div... 
Inland Steel Company 

International Nickel Co., Inc 


Janitrot Surface Combustion 
Corp. 

Johnson Bronze Co 

Johnson Products, 

Jones Motrola Corp 

Justrite Mfg. Co 


Kelsey-Hayes Wheel Co..... 
Kennedy Car Liner & Bag Co.. 
Inc. 
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Advertisers 


as a convenience, and not as part 
care will be taken to index cor- 


for errors or failure to insert. 





Kent-Owens Machine Co...... —_ 
Kester Solder Co 

King-Seeley Corporation 

Kropp Forge Company 


Lake Erie Engineering Corp. .82 
Lamb Electric Company ; 
Layne & Bowler, Inc......... 
Leece-Neville Co., The 

Leeds & Northrup Co 

Leland, Inc., G. 

Le Roi Company 

Link-Belt Co. 

Lipe-Rollway Corp. .......... 
Littelfuse, Inc. 

Littell Machine Co., 
Manufacturing Div. 
Lord Manufacturing Co 


Long 


McKay Machine Co.. - 
Machine Products Co., Inc.. 
Magnaflux Corp. 
Magnecord, Inc. 
Mahon Co., The R. C... 
Maish Co., Chas. A. 
Mallory & Co., Inc., P. R.... 
Markem Machine Co..... 
Marman Products Co., Inc... 
Mattison Machine Works 
Mechanics Universal Joint Div. 
Michigan Tool Co. 
Micromatic Hone Corp ; 
Midland Steel Products Co. 160 
Miller Motor Co..... . s 
Milsco Manufacturing C« 
Milwaukee Div. . 
Minneapolis - Honeywell Regu- 
lator Co = aes 
Minnesota Mining & Mfg. Co. 162 
Mittelmann, Eugene 164 
Moline Tool Co. oi 165 
Monarch Machine Tool Co.... 131 
Moraine’ Products Div. 119 
Morse Chain Co. 100-101 
Motch & Merryweather Ma- 
chinery Co. : ata 
Muskegon Piston Ring Co. 
N-A-X- Alloy Division 
Nadella ‘ ‘ 
Nash Bros. Company 
National Acme Co., The 
National Broach & 
Co. . 
National Machinery Co. 
National Motor Bearing Co. 149 
National Steel Corporation 109 
National Tube Company 
New Britain Machine Co... 
New Departure Div. Back Cover 
Niagara Machine & Tool Wks. 
114-115 


Machine 








Oakite Products, Inc. 

Ohio Division 

Ohio Seamless Tube Co., The.. - 
Osborn Manufacturing Co.... 15: 


Page Steel & Wire Div., Amer. 
Chain & Cable Co., Inc..... 

Palnut Company, The 

yo ee 

Parker Rust Proof Co. 

Pedrick Piston Rings. . 

Perfect Circle Corp.. 

Perma Products Co.. 

Pesco Products Div. Borg- 
Warner Corp. +<ce ae 

Pheoll Manufacturing Co..... 148 

Physicists Research Co 76 

Pierce Governor, Co., Inc..... 70 

Pines Enginceridg Co., Inc... — 

... ¥ J are e 95 

Pom @ Ce., me b.... 8 

Polyken Industrial Tape 

Potter & Johnston 

Pratt & Whitney Div., Niles- 
Bement-Pond Company 

Purolator Products, Inc 


Ramsey Corporation 
Rathborne, Hair 
Box Co 
Raybestos-Manhattan, Inc. 
(Equipment Sales Div.)...92-93 
Raymond Mfg. Co on 
Redmond Company, Inc 
Reeve Electronics, Inc........ 
Remont Mfg. Co. 
Revere Copper & Brass, Inc... 
Reynolds Wire Div....... 
Richards Co., J. A... 
Rigidized Metals Corp 
Rinshed-Mason Company 
Rockford Clutch Div.. 
Ross Gear & Tool Co. 
Rubatex Div., Great American 
Industries, Inc. 
Russell, Burdsall & Ward Bolt 
& Nut Co 
Ryerson & Son, Inc., Joseph T. 


& Ridgway 


SKF Industries, Inc 

Saginaw Steering Gear Div... 

Scandinavian Airlines System 

Schmieg Industries, Inc.. 

Schwitzer-Cummings Co. 

Seovill Mfg. Co..... 

Sealed Power Corporation. .. 

Seneca Falls Machine Co..... 

Service Spring Co... 

Set Screw & Mfg. Co. 

Shakeproof, Inc. 

Shuler Axle Co., 

Simonds Abrasive Co. 

Spicer Mfg. Div. Dana Corp... 

Stalwart Rubber Co., The.... 

Standard Oil Co. (Ind.) 

Standard Pressed Steel Co.... 

Standard Tube Company 

Sterling Aluminum Products, 
Inc. . 1 a - 

Stewart-Warner Corp 


Strom Steel Ball Co 
Stuart.Oil Co., Ltd., D. A..... 
Sturtevant Co., P. A.....ccee 
Subscription Post-Card 

Sun Electric Company 

Sun Oil Company 

Sundstrand Machine Tool Co.. 
Superior Steel Corp 
Synchro-Start Products, Inc... 


Tennessee Coal, Iron & R.R. Co. 
74-75 
Texas Company, The = 
Thompson-Bremer & Co..3rd Gover 
Timken Roller Bearing Co., 
The 
Tinnerman Products, Inc..... 
Tomkins-Johnson Company, 
The 
Torrington Co., 
Tourek Mfg. Co., 
Towmotor Corporation 
Tung-Sol Lamp Works, 
Tuthill Pump Co 
Tuthill Spring Co 
Twin Dise Clutch Co 


United Engine & Machine Co. 
United Specialties Company. . 
United States Rubber Co... 
United States Steel Corp... .74-75 
United States Steel Wire 

Spring Co. 
United States Treasury 
Universal Products Co., Inc... 


Vanadium Corp. of Amer..... 

Vellumoid Co., The 

Verson Allsteel Press Co...... 

Vickers, Inc. : 

Victor Manufacturing & 
Gasket Co. 


Vulcan Rubber Products, Inc. 


Wagner Electric Corp 
Waldes-Kohinor, Inc. 
Waterbury Tool Div. Vickers, 


Webb Co., Jervis 

Wellman Bronze & Aluminum 
Co., The 

Western Felt Works......... 10 

Westinghouse Electric Corp... 

Wheland Company, The 

Wild Surveying Instrument 
Supply Co., Henry 

Wilkening Mfg. 

Williams & Co., J. H 

Wisconsin Motor Corp... 

Wittek Mfg. Co 

Worcester Stamped Metal Co.. 164 

Wrought Washer Mfg. Co..... — 

Wyman-Gordon 


Yale & Towne Mfg. Co., The.. 59 
Yates-American Machine Co.. — 
Young Radiator Company. 

Zollner 


Machine Works 
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ENGINEERING 
COOPERATION 


PRODUCTION 
“KNOW-HOW” 
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PRESSURE OiL COOLED 


SERRATED FINISH 


POD UAENT for 





oe “Mgt 


EXPERTLY DESIGNED 
PRECISION-MADE 


Specifically for Your 












DIESEL 
ENGINE 


“WAUKESHA 
HERCULES 
ENGINES 

FWD 


TWIN COACH 
IHC 


HALL-SCOTT 
BUDA 
CUMMINS 
MARMON- 
HERRINGTON 
GMC MACK 
CORBITT 
DIAMOND-T 
REO 
CONTINENTAL 
SEAGRAVE 

FEDERAL 


= 


' 
INTERNAL COMBUSTION ENGINES 
—BOTH GASOLINE AND DIESEL 
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ZOLLNER MACHINE WORKS 


FORT WAYNE, INDIANA 


“Makes Any Engine a Better Engine” 


Their chisel edges lock 
2 ways against vibration, 


temperature changes, strain... 


Chains are still no stronger than their 
weakest link and there’s a chain of quality 
that runs through your purchasing and speci- 
fication of component parts. Your product can 
have no higher degree of quality than the lock 
washers which hold it together. Then standardize 
on “Everlock” Washers. The full length of each edge 
in their patented design digs in—into both the nut 
and the face of the work. They huld for keeps! 


There’s an “Everlock” for Every Lock Washer Need 

Four standard types are shown here but if special needs 
demand others, let Everlock be first to tell you how your 
most exacting specifications can be met. 

When ordering screw-washer assemblers from screw manufac- 
turers specify Everlock Washers for quality and fast service. 


Ask for the 1951 Catalog. Contains full specifications. 
Free on request. 


THOMPSON-BREMER & COMPANY, 1642 W. HUBBARD ST., CHICAGO 22, ILL. 
In Detroit: Sam T. Keller Company, 2457 Woodward Ave. 


Standard 
Internal Everlock 


— te’ 
Standard 
80° Countersunk 
Everlock 


Standard 
B internal - External 
Everlock 














62. Yuue- 
of Pioneer 


overlooks nothing that science 
or skill can contribute 

to make fine bearings better. 
New Departure ball bearings 
are now performing a great 
variety of services vital to the 


future of our country. 





OL OM 
NEW DEPARTURE 


BALL BEARINGS 






NEW DEPARTURE ~« BRISTOL 





DIVISION OF GENERAL MOTORS - CONNECTICUT 





